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INTRODUCTION. 


JSinco tlie j)iiblication by the Bureau of Education of Bulletin 
( 1910 ) No. 5 , ent-ided ‘‘Ainericun Schoolliouses *' mueb pro<^ress has 
lH*en made in school arehitoebire from every jioint of view. In 
this revised edition such chan<;es and such additions have been 
made ill the te.xt as will, it is hoped, bring this progjj^ss to the 
attention of school authorities in all essential details. The illustra- 
tions. both of floor plans and elevations of school buildings, are 
mostly new, and ser\e as an attempt to give a cross section of pres- 
ent ac’ceptable standards. The preparation of this edition was 
undertaken with the hope that some additional helpful material 
might be brought to this service. The Commi.ssioner of Education 
has requested some of the most promirtent school architects of the 
country to furnish for this volume floor plans -and elevations of a 
number of their most successful buildings. This volume will, in 
Ihe main, show only high-s^iool buildings, both senior and junior, 
and large buildings for grammar schools for city conditions. Those 
for the countr}' schools willSfppear in another bulletin. 

Ihe author is under great obligation to boards of education, and 
especially to the school architects of the country who have so 
getipmasly contributed photographs, drawings, and much service for 
the common good of American schools. 
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I. LOCATION OF A SCHOOLHOUSE. 

Tlie first tliin" to consider in selecting a site for a school building 
is. of course, the convenience of all the children. The schoolhouse 
niiglU to be so situated as to make it most, easily and safely accessible 
for the ^eatest number. Bur the fear of some possible incon- 
venience in this way to a part of the pupils should never allow more 
ifhjiortant considerations to be neglected. It is a matter of small 
moment that a few of the children be compelled to w’alk a little 
farther than the others, if thereby a better and larger school ground 
cun be secured. 

It seems to be a very diffinilt matter to get parents and boards of 
education to realize fully how iniportant to the. comfort, pleasure, 
and welfare of the childi'en are large and well-situated school 
grounds. They can readily see that cattle and horses will not thrive 
and remain healthy when kept in small inclosures, but for some 
reason they do not extend the same consideration to their childi'en. 
Hundreds of towns and villages and even many large cities co\dd 
have large school grounds well located, instead of cramped quarte*rs 
in the midst of noise and dust, if the people could be persuaded that 
the hardship imposed on children in walking a longer distance to 
school is far less serious than that of being housed in buildings, 
situated on small lots, hemmed in by other buildings, and immersed 
in foul air, dust, and the din of the hurrying multitudes. There is 
a show of reason in providing buildings near their homes for chil- 
dren in the primary classes; but those in the intermediate ^ades and 
the. high school would be accommodated better, and more, rationally 
treated from every point of \dew, even at the. expense of a long walk, 
if, upon arrival at the schoolhouse, ^liey could have before them . a 
day’s work.in a pure atmosphere, freedom from the interruptions of 
outside life, and a place to play together. ' 

While the location of the schoolhouse is primarily and neces.sarily 
the duty of a school board or of some special officer to whom this 
duty is delegated, it is nevertheless true that teachers, if prepared to 
advise in such matters, can often be of the greatest assistance by 
bringing before the minds of the people the important questions of 
play grounds, and of sanitaiy surroundings. 
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The lack of such professional interest was forcibly illustrated to me 
some years ago. 1 ’was cngjiged to teach in the high school of a 
thriving town where the people were hearty supporters of their 
public schools, and invariably evinced their interest electing their 
most intelligent townsmen to positions on the school board. At the 
time in question three college men had been chosen, all of whom 
were leading physicians. During the prevjous year the same board 
had erected an additional building. A lot was chosen in the worst 
possible plijce. Tliere happened to l>e for sale at tlte time a rather 
large block of giound in, topographically, the. lowest part of town. 
It was a worthless piece of ground an<l had In^en shunned even by 
manufacturing establi.shments because it was too low and wet. Just 
to the east there was a liverj’ stable, while to the west, one block 
away, there was a floiu'ing mill and a railway with noisy, smoky 
engines frequently tugging their trains up a heavy grade. To the 
south, running along the edge of the grounds, there was a little 
stream which of necessity carried away luuch of the surface water 
from the public streets. The bed of this^strcaiu was scarcely C 
feet lower than the foundation of tlie building Hero, des])itc these 
and many other unfavorable conditions, a large brick building bad 
been erected and into it hundi*eds of the children of the town were 
gathered. Think of what this means! Forcing all the children of 
a town who attend a high scliool to spend the best liours of the best 
part of their lives in a place not fit for a factory is not only a crime 
against the children but it is in direct o[>position to the spirit, if 
not the letter, of the law. Besides much time is wasted in thal 
school every day, for the teachers must often stop the recitations until 
the noisy trains have gone by. There is not the least doubt in njy 
mind that if .the teachers had been alive to the questions of school 
sanitation even in this one I'egard, they could have been instrumental 
in averting this serious blunder. The. average business man does 
not think of these things, an^l it is the duty of the teachers to bring 
the facts clearly before the people. 

Another very important question concerning the location of 
schools, especially in cities and villages, has to do with the avoidaircc 
of disturbing noises. It is a far more serious error to locate school 
buildings near railways, noisy factories, or busy thoroughfares than a 
first thought would seem to indicate. The rattle and roar of a noisy 
train or of a heavy wagon not only tends to disturb the pupils while 
at study but it is impossible to carry on a recitation in a satisfactory 
manner during such distractions. It may be argued that children 
soon get used to all such noises and pay little attention to them. 
Indeed, wo have had thoughtful people tell us that it is good for 
children, for it teaches them to concentrate their thoughts, and 
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tlioreby to neglect tliose tilings irrelevant to their work. But it 
^nst be remenilM’red (bat altliough wo learn to disrejiard very much 
of tbe stimuli with which we are constantly ass^ailed, our nervwis 
systeink^^re continually exposed and irritated. There is a persistent 
demand and drain on the nervous system notwithstanding the mind 
may apparently be at ease. With most children mental concentration 
is an utter impossibility when distractions are present. They are 
drawn hither and thither by almost everv^ passing stimulus, hence any 
unnecessary excitement should be avoidecT. The educational de- 
mands made upon the children of to-day are sufficiently greats. to 
exact of them all the energy nvailahlo, and it is little less than crim- 
inal to place them in. conditions that compel them to waste their 
energ}’. Most children who live in the larger cities are never in 
repose. They are bathed in tliis constant turmoil of noise both day 
and night, and as a result their nervous systems are levi^ upon 
incessantly to no purpose at all. 

The rapid growth of modern cities suggests that in the near future 
radical changes must be made in the selection, of school locations. 
The increa.sing values assigned to land near congested centers will* 
of necessity limit tlie schot)! grounds to the smallest possible space 
and tend to enforce the con.slruction of taller huihlings. AVith such 
restriction in the size of school lots the danger of fire will be grojiter, 
while noises, dust, and dirt will, in all probability, increase pro- 
portionately. > 

It would he more economical and far more hygienic for cities to 
set apart certain large areas in lu'ulthful localitio.s, and use these for 
the sites of many school buildings, and, if need be, furnish free 
transportation to those children whose homes are at too great a dis- 
tance from the schools. 

There is in the city of Nashville to-day a foiir-story high-school 
building, recently completed, that accommodates something like 
‘2,000 students. It is improprly oriented, and has not a square fo^t 
of playground. In its vicinity street cars clang, automobile horns 
.scream, and heavy trucks rattle ; dust and smoke pour into the build- 
ing ffom all sides, and all l)ecause no one foresaw what was to 
happen, or at least was willing to prevent it. 

This edifice and the ground on which it stands represent an out- 
lay of approximately a million dollars. Within a few years the 
building will doubtless have to be given up for another one better 
located ; for the best school work can not be done here safely and 
economically. 

The same building, or better, on a 10-acre school, ground might 
have been had for less money and with less inconi^nience a mile 
or so from this center o‘f noise and dust 
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Literally scores of similar illustrations of placing school build- 
ings in noisy, dustv.* and dangerous positions, with no room for 
playgrounds, could be cited for each State. There is still great 
need for the education of school officers in this important part of 
their work. Every school superintendent and teacher must be urged 
to exert all the influence possible to bring about further refonn in 
this regard, else this sort of thing will continue indefinitely. 

In recent years the consolidation of rural districts into larger 
units has made distinct and, in some sections, remarkable progre.ss. 
Along witli this consolidation have come better locations for school 
buildings, larger grounds, and great improvements in buildings, in- 
struction, and sanitation. There has as yet been comparatively 
little cliange in cities from (be old order of things, but 'a growing 
sentiment for school betterment 1ms already operated, in some cases, 
in demanding and securing more extensive grounds and better loca- 
tions for school buildings even at the expense of greater distances 
from (he homes of the children. 

It is often very difficult to secure proper light' in the classrooms 
when the school building is situated in close proximity to tall build- 
ings. Phther tlie light will be partly sluit otf or thcSeflections will 
annoy and liarm the vision. For the first reason it is a mistake to 
build too near a billside. Unless each child can see some part of 
the sky while at his desk, the probabilities are that the light .wjll be 
insufficient. Tall buildings and high hills so raise the horizon line 
that those who are silting farthest awjiy from the windows in school- 
rooms so placed labor at a great disadvantage. 

After a site has been selected, much trouble may be prevented by 
carefully considering the location and orientation of the building on 
the lot. To those who have not taught in schools these points will 
scarcely appeal in the light of their real Importance. But the fact’ 
is that the proper lighting of a schoolroom and the usefulness of the 
average limited playground depend very largely on the way the 
building is placed. 

If possiye, the windows of a classroom ought to open toward the 
east or west, never toward the south, in the latitude of this country, 
and only in a few cases toward the north. Special reasons will be 
given for this preference in the disenSsPon of the s'ubject of lighting. 
It is enough here to remark that no amount of after adjustment can 
overcome the difficulties introduced by facing the windows in the 
wrong direction. {See Appendix.) In most climates the play- 
ground ought to be so exposed to the direct sunshine during the 
school year as to prevent, as far as possible,, a damp or muddy sur- 
face. \Vhen the building is properly plact^d on the lot, the play- 
ground is not divided, and at the same time the sunshine is given 
free access to it. ♦ 
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II. SOIL AND DRAINAGE. 

In the location of all structures for the habitation of man the 
selection of the soil upon which the huikling is to stand is an impor- 
tant consideration. Tliis is especially true with schoolhouses, for 
it must be remembered that every sanitary precaution necessary in 
ju ivate homes should be enforced as rigorously in schoolhouses. All 
authorities agree that sucli buildings should be located on soil as 
free from moistum as possible. The matter becomes doubly impor- 
tant when we take into consideration the playground. 

There can not always be a choice of soils, and where there is 
undue dampness the best of drainage should Ite provided, both for the 
ground on which the l)uilding stands and for the playground. 

Other conditions being c(iual, an elevated site slmuld be selected 
for the. building,- provided there is suitable ground attached for 
j)layground purposes: but wliere the available land is flat an adequate 
system of underdrainage should be arranged. 

III^ PROTECTION AGAINST DAMPNESS. 

Concrete foundations with good wide footings are doubtless the 
best which can be used and when made with scientific care are much 
less porous than brick, but there must be a layer of some inde- 
structible material, impervious to water, built into all basement walls 
and pieis, otherwise dampness will fin'd its way into the rooms above. 
Furthermore, this layer must of course be above ground, must be 
entirely hidden or inconspicuous, and must in no way detract from 
the strength or permanency of the walls. 

It has l)een found that a thin layer of slate eml)edded in rich, fine 
cement mortar will break the capillarity in a wall of cement, stone, or 
bricks and* thereby j)revent the. nioistui'c from the ground rising 
above it. This material has also the advantage of strength and en- 
durance. It has also been found that a thin layer or coating of hard 
asphaltum embedded in the walls will serve the same purpose and 
will in no way imi^air strength of the walls. These damp-proof 
layers are not expensive, especially if asp.haltum or some etfective 
damp-proof paint is used, and there is no reason why they should be 
left out. Even a layer of tarred paper on the top of a VvaU will be 
of some service for years. Perhaps the best method of damp proof- 
ing foundations consists in the use of a thin layer of 1 to 1 cement. 
In addition the outside of all basement walls below ground should 
be coated with l>oiling tar er asphaltum before excavations are filled, 
for this will, materially aid in preventing the absorption of the 
ground water 1^4ho walls, especially during rainy weather. Where 
basements are built this is a necessity, if the air within them is to be 
kept at all wholesome. * 
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Tlie figure on tlio following page will make clear the points herein 
enumerated. 

Not only do raihstornis heat against the outer walls of a building 
and saturate them, especisully if they are. of brick, but frequently 
eaves are not supplied with gutters and spouts to carry away from 
tlie building the water shed from the roof. AVlien this is the case it 
is certain that the walls of the upper part of basements will be satu- 
rated, even though the normal water line is much below all parts of 
the foundation. Furthermore, it is too frequently ^rue that leaky 
eavespouts are allowed to saturate basement walls and those above 
ground. 

The safe thing, therefore, is to provide all school buildings (dwell- 
ings as well) with .strong, durable eave gutters, and a sufficient num- 
ber of down pipes to carry olT the water from even the hardest rains. 
These, down pipes should empty into impervious earthen pipes or 
cement drains, so that the water will be delivered at a safe distance, 
from the walks. It is very poor economy to provide gutters and 
pipes and then let the water pour on the ground at every corner of 
the house. 

Schoolhouses should never be located where it is impossible to get 
n free and easy outlet for a drain through wdiich the water line about 
the building may be kept iMways below the foundations and basement 
floors. The- tiles for this drain should be farm drain tile, well 
burned so they will resist decay and safely bear tdl strain to which 
they may be subjected. 'I'he joints should be left slightly open and 
covered for some inches w’ith coarse gravel or broken stone. It is a 
useless expense to lill the entire excavation ^th gravel or stone, for 
almost ail the water fimling its way into the Hies rises and enters at 
the bottom of the drain. The only need fpr gravel or broken stone 
at all arises from the fact that if the soil is sandy or a loose loam 
there is danger that enough of it will cnter*the joints in time to elog 
jUie drain. If the joints are sufticiently protected with coarse gravel 
or bits of broken stone to prevent the’ surrounding soil from entering, 
all requirements in this regard have been met. Almost no water 
drops directly down to the drain, and especially so if the ground 
surrounding the building slopes away from it, thus carrying surface 
water away from the walls. This drain should always ^ placed 
lower in the ground than the foundations, so that the water line will 
never reach the walls for any length of lime. In general practice, 
if this drain is 8 inches lower tlian the basement there will be little 
or no trouble with ground waters. 

This precaution is absolutely necessary for all buildings with a 
' basement, for unless the water line is kept below the level of the 
floor of the basement it will be impossible to prevent Water from 
liiung in it. It is a mistaken notion, and a very common one, too, 
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rhut. if a basement is tlioroujjhly cemented, I'oth floor and walls, no 
water cun get into it. Contrary to the belief of a great many people 
who arc just beginning tlieir experience with cement, it is not im- 
pervious to water, and under a comparatively slight pressm-e water 
will readily Hnd its way through well set and carefully made cement 
fl<k>rs. Unless, therefore, those who introduce basement floors into 
a school building have placed the building on high land, with the 
ground sloping away from it rapidly in all directions, they must en- 
circle it with a drain as indicated in Figure 1, or it is perfectly certain 
that no reasonable umoujit of cementing within will prevent the 
water from entering. I am insistent on this point, for the reason 
that I have seen almost no end of trouble and much unexpected 
expense grow out of neglect in this matter. It is not expensi^e, 
save in rare cases, where buildings are badly placed, to <lrain the 
ground ns indicated. 'The tiles needed are only such as farmers use 
in underdi-aining land, and the lalmr required to put them down can 
he done, by any ordinary workman, with the exception of the leveling, 
and even this requires no expei-f service in many cases. Generally 
speaking, such drains save more than they cost. For when these are 
properly .jplaeed a great deal less care is required in finishing the 
basement, and often much expense in cement work can Ife saved. 

It is never well to run drains under a basement floor, especially if { 
they connect directly or indirectly with a sewer system. In fact, 
it is umsafe to connect the outside drains with sewers, for the gases 
and odors given off by sewage may filter through the ground and 
render it unwholesome. All drains, thi5n, should come to the sur- < 
face, or empty info a trap, rendering it impossible for sewer gas 
to cojlect in or about schoolhouscs. Furthermore, it is wholly un- 
necessary, even in the case of large buildings, to put any drains 
under the building, if drains have been placed all around them and 
deeper than the foundations or basement floors; for, since the grpund 
under the building is protected from rains, no moisture can gather 
there unless it comes from the outside and is either forced up by 
the. pre.ssure of the waters on higher ground or pours in from the 
surface. But a dmin outside will relieve all pressure from below 
and ordinary embankments will protect from surface water. 

This drain should be about 6 or 8 feet outside the foundation walls, 
anAif the tiles are sufficiently large and the drain has a sufficient 
fall to its outlet, the down pipes from the eave spouts can be made to 
deliver their water into them through solid an”d thoroughly water- 
proofed pipes. In this way all roof water can be quickly carried 
away. Common sense will teach those who undertakq this to avoid 
pverfeeding the drain pipes and to make sure the leaves and soot, 
which often gather pn roofs in the fall time, do not clog the drams. 
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Sometimes in larpe and irrcjrularly shaped buildings it is necessary 
to introduce laterals into the main drain in order to insure rapid, 
sjife, and complete drainage, of tlie ground all about the schoolhouse, 
but this cun be left to the judgmenl of the architect, to be treated 
as the exigencies of the situation demand. 

IV. PLANNING. 

1. BASEMENTS. 

It is highly advi.sable that a basement be constructed under all 
scliool buildings which are situated where ade(piiite drainage can be. 
provided. There are several reasons why this should be done, chief 
among which are the following: 

A 'basement, when j)roperly placed, provides a good location for 
engine rooms and central heating and ventilating plants. The noise 
and dirt incident to maintaining fires, removing ashes, and preparing 
fuel arc least disturbing here, while the ducts designed to carry 
warm air from furnaces, or steam pipes from boilers, can be de- 
livered into the classrooms more economically and etl'eetively than 
if they had their source outside of the building. Of course, in large 
buildings, or for a group of buildings, it is far better to locate boil- 
ers in a separate structure if ample room is at comnmnd. But as 
conditions are to-day,, nearly all heating ])lants for schoolhousos are 
located in the buildings themselves, and by the use of low-pressure 
l)oilers or hot-water systems there is comparatively little danger or 
annoyance. From the point of view of economy in construction there 
is often a great saving, for under ordinary conditions at the same 
expense more space can be provided in a basement than in any other 
l)art of the building. A well-constructed basement provided with 
good mt^ns of ventilation and undeidra inage is one of the. most 
eifective agencies in preventing the rise of moisture iii the walls and 
ground air into the classrooms and halls. 

Room for fuel storage is quite important, and when thoro\ighly 
fireproofed the basement affords the most economical and convenient 
place. Naturally, this room and the f\irnace room should be closely 
connected and in every case made completely safe from fire hazards. 
This can he done by making the chimney safe, ceustructing the ceil- 
ing of reinforced concrete, and the walls surrounding of brick or con- 
crete. Naturally, these rooms nmst be kept free from all ashes and 
cinders and all unnecessary combustibles. v 

Basements are generally used for the location M urinals and 
toilets. No one will say that this is an .ideal location for them ; 
hut when due care is taken and good systems are correctly installed 
and intelligently kept there can not be very grave faults found 
with sutJh location. There are some advantages and some dis- 
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advnntap:es. One-ad v^uitafio lies in the eas(' witli which they can be 
isolated, another tlieir accessibility from playfironnds. The chief 
disadvantages lie in lack of lijjht and ventilation and a tendency, to 
liberty in basement not so noticeable in similar rooms above {jround. 

Playrooms in basements are not advisable unless these are near 
the level of the "round and are thoroug^hly liglited and ventilated. 
Cement floors are not satisfactory to play upon. 

The ceilih"s of all basements should l^e at least 10 feet high, with 
not more than 4 feet of excavation. Even this is too deep if the 
soil is dainpiand the "round-water line high. For example, experi- 
ence with a wcll-lmilt modern high-school building situated on allu- 
vial soil, with a long sloi)ing issc behind it, taught me that the, rush 
of water through such soil in wet weather is very difficult to riieet. 

A thick cement floor would not keep it out, though the (‘xcavation 
was not greater than feet. Proj)er drainage, liowever, brought • 
relief. 

On ground easily drained and higher than that anywhere in the im- . 
mediate neighborhood it may be advisable, for the sake of appear- 
ance and exj)ense. to go deeper, but this will have to he determined 
by local situations and local needs. 

It is always xvell to rememher that where some advantage is gained 
by guing deeper into the ground than here recommended, area- 
ways ean be resorted to for senirmg light and ventilation. 

If basement floors are nearer the first-floor joists than 10 feet, it 
will he difficult to install the plumbing and air ducts for heating 
and ventilation, if mechanical systems are used, without jilacing them 
.so low that they will interfere with the heads of teachers and janitors, 
and at the same time offer opportunity for the children in their play 
to hit them “ just for fun.’’ It .should be remembered that if air is 
to be delivered mechanically iilto schoolrooms there must be large 
duefs, well protected from cold and with no shar^ turns or elbows. 
The failure to do this has rendered many expensive heating and 
ventilating plants unsatisfactory’. Invariably, if the basement ceil- 
ing is too low’, sacrifices will be made in the inclination and size of 
these ducts, and if not rendered seriously defective they will neces- 
sitate more power to deliver the air needed. And just here it is 
well to emphasize the fact that basement plans deserve a gi’eat deal 
of study before they have been finally accepted. In fact definite 
plan.9 and specifications for basements ought to include all thfe plumb- 
ing, furnaces, air ducts, etc., in order that one can see exactly what 
the completed basement w’ill include, where every appliance will be 
placed, and how it will fit. Failure to do fliis leads to many mal- 
adjustments which give trouble from the very start. For example, 

’ suppose the' schoolhouse is to be near a busy street where much dust 
is raised by passing vehicles. At once one will say that no air I 
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should be drawn fromr that aide of tlie building into the schoolrooms, 
ami that the basement arrangements must be made to meet this de- 
mand. Economy and practical sense both dictate an arrangement 
of the intake that will take advantage of the jue.vailing wind and 
niot compel the, fan to work against it. It is sometimes advisable to 
supply two openings for the intake of fresh air so as to-be ilble to 
use (he one best suited to the conditions of the day. lltese openings, 
as explained elsewhere, ought to be suHiciently above ground to 
avoid (lusUand possible ground air. 

On the whole, ii good Cjuabty of cement makes (he best floors for 
biise.ments, ..\sphaltiim can be nse<l, Imt it is more likely to In'romc 
rough and uneven and is more diflicult to lay evenly and level. Still, 
it is more imperVious to the rise of ground air than cement. 

If finances will permit, the basement walls ca\ he venceivd with 
glazed light-colored hrick or tile to good ndvaiflage. This treat- 
ment will greatly increase the light, render the walls more sanitary, 
ami invite less defacement. Such walls are easily cleaned and kept 
bright and fivsh. This treatment of toilet rooms, wash rooms, and 
bathrooms in basements is especially recommended. 

Too much pains can not be taken irj. placing ])iers and walls in 
basements «) as to intercept as* little light j»^possible. Frequently, 
instead of a solid supporting*wjUI, piei% suppoiting cross beams can 
be used, thereby rendering the basement more open and airy and 
increiLsing the light. Sometimes arches can he constructed of brick 
or concrete, accomplishing the same ends without in any way in- 
creasing the o.xpcnsc or weakening the building. 


2. THE CLASSROOM. 

The primaiy unit of a school huilding is the classroom, and no 
deHnite plans for a huilding can Ik* thought out until a decision has 
l)een reached as to the size, form, and numl)er of classrooms desired. 
Since the number will viiiy to suit local conditions, it is not necessary 
at this time to discuss this point ; but the size and form of classroorns 
are matters which ought to be decided in accordance with hygfenic 
ami pedagogical principles, and it is necessary to consider these 
I)oinls rather carefully. ^ 

(a) DIMENSIONS. V 


The size of the classroom for elementary school purposes ought 
approximate the following i*equirements : 

It should be sufficiently large to-seut properly from 35 to 40 pupils, 
and at the same time have sulHcient space left for- aisles^and the 
requisite furniture and apparatus. This limit as to the number of 
pupils is based on the theory that no teacher ought to be asked to 
teach more than 35 or 40 pupils, even though they all belong to the 
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same and are doing iipproximately the same work. It is not 

in'frequent, liowever, to find more than 50 pupils to a classroom in 
the intermediate grades. One effective way to render this iiiTpossible 
is to make the room of such a size that when the seals for 35 or 40 
pupils, the maximum, are properly placed there will be no room left 
for crowding in any more. This may seem a rather indirect way to 
prevent overcrowding in a room, but all practical Schoolmen know 
that as long as there is room for more they are likely to be crowded 
in. A room 22 feet wide and 30 feet long will comfortably seat this 



number, allowing ample space for aisles, blackboard workers, and 
space for refei’ende table, sand tables, or any other pieces of appara- 
tus regularly needed. * 

These dimensions are reduced from those recommended in the 
original edition of this bulletin for the reason that public opinion 
has developed during the past 10 yeare to such a degree as to permit 
such a reduction. In general, teachers are not called on now to 
handle so many childi*en and hence the classroom can be reduced in 
the interest of economy of construction and upkeep. * During the 
past 10 years little or no regret or dissatisfaction has been voiced 
by school officere because of these reduced dimensions. Therefore, 
. these dimensions in length and breadth of a classroom for elementary 
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grades are recommended Avitli the assurance that, they ha v? proved 
acceptable in practice and of course have introduced decided econo- 
mies in construction and care. ^ 

If the reader will take the tirro to study the floor plans of buildings 
from all parts of the country reproduced in this volume, he will get 
an approximate idea of the prevailing standards now' carried out in 
practice. 

It nnlkt be held in mind, however, that the figures given are for 
classrooms of buildings designed for the elementary grades only. 
Classrooms for high-school buildings should not be so standardized, 
because of the varied sizes of classes to be taught. Each building 
for high-school classes should have several sizes of recitation 
rooms, lecture rooms, and special rooms of various kinds, and 
the proper dimensions of these can only be determined by a 
careful study of the courses ottered. It is very' poor economy to 
teach a small class in advanced Latin, nmthenjatics, or any other 
subject in a classroom large enough for four times the nupiber of 
students. This, however, is often done, l>ecanse the architect pr the 
one responsible for the planning did not make a careful shTdy of 
what high-school students do, Jtnd how the number of pupils are 
I)roportioned to the subjects offered. Manifestly, however, the gen- 
eral hygienic requirements set forth for elementary students should 
l>c adhered to for high-school students. ’ • 

Elsewhere in this bulletin attention has been called to the fact that 
tliere should be considerable* variety in the sizes of the high- 
school classrooms, both from the point of view of the economy of 
l)uilding upkeep and care and also from the point of view of the 
teacher. Objection has been raised by a teacher, let us say in Latin, 
to going from her regular classroom where she may have most of 
her references books, maps, charts, etc., into a small room for an 
advanced class; but in reality there is very little trouble about this, 
for such helps as are actually needed are not troublesome to supply 
nor to segregate from those needed by the general classes. Oixii- 
narily, however, in large high schools several rooms are needed for 
instruction in each of the major subjects of the curriculum, and the 
handling of classes and supplies is correspondingly simple. Economi- 
• rally speaking' it is a mistake to allow classrooms to be idle several 
periods a week simply because they are marked as rooms for 
nmtheniatics, English, Latin or other subjects. Teachers sometimes 
are considerably disturbed, even disgruntled, when “their rooms” 
are of necessity used for classes in other si^jects. Their contentions 
nm about as follows: “This is my room with my books, refer- 
ences, charts, maps, and at times board work which should not 
be disturbed. I. need some time to prepare my work for the class and 
naturally the b^t place to do that is in my classroo^ hence there 
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must be ifeveral periods in which my classroom is not to be occupied 
by any class.” There is an element of truth and propriety in the 
foregoing statement, but most of the difficulties suggested can be 
eliminated by supplying departmental office rooms, library rooms, 
and study halls which are necessary for all large high schools. In 
general, then, at least three sizes ofclassrooins— not including labora- 
tories and study halls— should be provided in large high schools. 
The largest of these should be designated for not more than 35 to 
40 students, the middle size for about 20, ancli^re smallest for about 
10. Architects may easily plan buildings to meet these demands if 
those who are in charge of the schools will make such studies of their 
classes and class rolls as will set forth actual needs. 

With this variety in sizes of actual classrooms there will be no 
need for excuse for shifting partitions or introiluciug the al>oiuinu- 
tion of folding doors. 

By reference to a number of the floor plans for high schools re- 
produced in this volume it w^l be seen that bxunc variety in stze 
of classrooms prevails. Generally .speaking, however, buildings 
designed for not more than 300 or 400 students show less variation 
in this regard than those designed for larger numbers. This couhl 
have been anticipated on the basis of practical demands. Elective 
courses and increasing emphasis on sciences, English literaturek 
modern languages, and commercial branches have broken up all first, 
second, and especially third and fourth year classes into smaller, 
groups than was formerly the case. Here again, then, architects and 
school boards must consult teachers and study curricula and class 
registrations in order to plan conveniently and economically. The 
classrooms and recitation rooms of high schools can not be stand- 
ardized in regard to amount of floor space as can thgse for elemen- 
tary schools. 

(h) LENGTH OF .ROOM. 

A classroom must not be so long that a pupil seated in the ba^ of 
the room will have any difliculty, even with good light, in seeing 
easily and distinctly any ordinarily clear writing or draw'mg which 
the teacher may place upon the board in the front of the room, or such 
charts and models as are often used for the instruction of the^ whole 
class. It has been found by careful experimentation that the distance 
at which a normal eye can easily see well-written or printed letters an 
inch and a half high is about 29 feet. Burgerstein says: According 
to my experience the distance at which a normal eye can see script 
4 centimeters high, written rather heavily on a blackboard, is 9 
meters (29^ feet).” He concludes that it would be a good thing, 
therefore, to limit the maximum length of a schoolroom to 9 meters, 
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{Ilandhuch der Schulhygiene, Biirgerstein nnd Netolitzky, second 
edition, 1902, p. 116.) 

llurgerstein says in a later book that, all things considered, one 
will find that a classroom 9 meters (29^ fe^t) long, 6 meters (19f 
I feet) broad, and 4 metei*s (little over 18 feet) high is about the 
proper size for serviceable use. {^^chxdhyyiejic Xatur und 

I (r'ehtesu'eltl, ll^OG, Leo Biirgeistein, p. 81.) 

He say^such a room will accommodate double benches for ,50 
I pupils. IBb leasons for this size of room^re normal re^juirements 
f for vision, hearing, and the depth to which light will cany, 
f Schmid-Monnard and Schmidt practically agree with Burgerstein. 

F They suggest that the width might be extended to 6^ metei-s (21 feet 

g 4 inches). {^chulgesxjmdh^itHpfege, Kin Hundbwh fiir Lehrer^ 

I ArztexmdVerwaltungH-Beamte. Leipzig, 1902. p. 14.) 

I A room of this length will make it easy for a child who sits in a 
I rear seat to hear distinctly when the teacher at the other end of the 
I i room speaks in a clear, distinct A’oice with moderate force and natural 
intonation. In the primary grades especially a large, part of the 
instruction must of necessity be given orally, a'nd since the children 
must hear.tht' words of the mother tongue accurately 'if they are 
expected to learn to speak them conectly, it is of vital importance 
that their classrooms he. adjusted to this demand. Unfortunately, 
many teachers have failed to cultivate a speaking voice that will 
carry well nnd at the same time maintain a good tone with distinct- 
ness. Poor spelling frequently results from inaccurate pronuncia- 
tion and faulty articulation. This defect in school work was made 
clear by the investigations of Miss Wiltse, who found poor hearing 
responsible for much bad spelling. (Proc. National Education 
Association, 1892.) 

It has been found by observation and careful investigation that 
the ordinarj' speaking voice, such ns should be used in a schoolroom, 
will not carr}- with sufficipnt force beyond 30 feet to enable normal 
children to hear easily and accurately. It is very tiresome to have 
to strive to hear vhat is said, and the fatigue resulting from con- 
tingod effort to hear is harmfully annoying and distracting. Fur- 
thermore, no teacher should be kept in a schoolroom that makes it- 
necessary for her to tire her voice unduly or waste her time in repeat- 
ing. Hence 30 feet is a safe length for hearing, vision, and the num- 
ber of children properly in charge of one teacher. 

In the length proposed I have allowed “ample room” for black- 
board workers, for aisles, and foc>tables^at the teacher’s end of the 
room. By leaving an %isle 30 inches wide behind the last row of seats 
the pupils farthest from the teacher are well within hearing and 
seeing distance. In a shorter room there would ndt be space enough ' 
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'for passing and for work at the board, and especially so if, as often 
happens, the cloakroom must be placed adjoining the rear end of the 
classroom. Figure 2 illustrate^ a room of the lengtli and width 
proposed, with the' location of desks, the width of aisles, and the 
space at the teacher’s end of the room. 

(r) WIDTH OF THE ROOM. 

The width of the schoolroom, where unilateral lighting is used, 
should never exceed twice the distance from the floor to the top of 
the windows, and whwe external conditions are unfavorable for good . 
light even this width is too great. Most European authorities insist 
that the width of tlie room should not lie grcjiter than one and onc- 
half times the distance from the floor to the top of the windows, and 
• this demand is repeated by tliosc already quoted. Naturally the 
row of desks fartliest removed from the windows will receive, the 
least light, but by grouping the desks as close to the window’s as 
sufiicient aisle space will permit, my experience is that in^most parts 
of our counti’y 22 feet is not too great a widtli. Ihis will permit 
ample space for 35 to 4t) single desks and still leave room for aisles, 
space for the teacher, apparatus, and the workers at.the blackboards. 
However, one must not forget that light decreases as the square of 
the distance, increases, and that those pupils nunoved the, grc‘ate.sl 
distance from the light are those, other things equal, who need most 
attention when matters touching light are considered. Fortunately, 
our country as a whole is better situated with reference to latitude 
than most European countries, especially England, Scandinavia, 
Germany, and Holland. In these countries tlie winter days arc 
very short and the early -moming^and the afternoon light is dull 
and weak. We can get. on the. average, lietter light during the winter 
season in a room 22 feet wide with the same dimensions of window- 
surface than most European countries can get with one 18 feet 
wide. 1 am certain that this is true for all the southern and for most 
of the western part of our country. 

(rf) HEIGHT OF CEILING. 

» 

The height of a standard classroom should be determined after 
due consideration of several factors. In the first place, the item of 
expense should be considered. Unless some real permanent and im- 
portant pedagogic or architectural ends are to be gained, every foot 
saved in the height will reduce the cost much more than a .casual 
calculation would indicate. If the building is to be construct of 
brick, stone, or concrete, the cost of every foot increases with the 
height above the ground. For instance, if a 35-foot wall is’ requireiJ 
for the basement and two stories of classrocHns. 1 foot more added 
to each story would cost more than a foot of the same wall lower in i 
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the building' would cost. The cost would also be increased under 
certain conclkions by reason of the need of making heavier walls, 
' taller chimneys, longer and larger air ducts for heating ifnd ventila- 
tion, and more e.xtensive phunbing. Besides, every foot added to 
the height of a classroom adds so much mtJre expense in keeping it 
in repair, and especially in heating it. 

The item of e.xpense is not, however, tJ,L|jnost important factor 
for consideration, though it should not be^ninimized. Every foot 
adiled to the height of the interior walls of a schoolroom lifts the 
floor of the story above 1 foot, thereby increasing the length of 
stairways and making it ^cessary for all pupils whose classrooms 
an' above the first floor to climb that n'luch higher. Fj’oin the 
hygienic point of view there is no six'cial disadvantage in this. for 
(he boys, but it is.an ad<led hardsliip on adolescent girls. In case of 
fire or eartlnpiake there is also increased danger. There is also a 
loss of time. If climbing stairs is disagreeable and tiresome to 
amcrnic pui>Ms, they will fre<juently remain in the classrooms during 
intermissions rather than go into the fresh air. Besides all these 
( onsiderat ions’ the matter of acoustics deserves attention. Echoes 
arc very distressing in any public assembly room, but they are serious 
disturbances in classrooms. Other things equal, rooms with tall 
ceilings are molt?. ( rotiblesome in this regard than ait* rooms with 
lower ceilings. Architects have worked out no fast and safe rule 
which, if followed, wil| insure the best acoustic conditions. Since 
steel lath has been introduced for plastering and concrete construc- 
tion is lieconiing more common, it seems that troublesome echoes are 
more frequent than ever before, and every precaution should bo 
taken Lo deaden (lie tvalls in school buildings to prevent this grave 
annoyance. ' , 

Xevertheless, it is necessary to make a classroom sufficiently high 
to insure the proper placing of windows, adequate area of glass sur- 
face, and the conditions necessary for suitable ventilation. 

Having considered the.se points even briefly, it seems that we shall 
not err to any great degree if we ivcommend that a standard class- 
room for the public elementai’y schools of onr countr)' should lie 30 
feet long, i^feet wide, and 12^ feet high from finished floor to 
finished ceiling. 

Naturally where the area of glass surface required to light the 
room will be more than one-sixth of the*floor surface, and esp^ially 
where a ratio of 1 to 4 is needed, windows will have to be spaced 
carefully. The decision, therefore, ns to the exact height of a class- 
room ought to depend somewhat on local conditions with reference to 
the source and quantity of light generally available. 

One of the objections which will urged against making the ceil- 
^ings of our classrooms 12| feet in the clear is this; It will deprive 
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the pupils of air space ami hence make the problem of ventilation 
mom difficult. At first thought this objection seems valid; but it is%. 
fully answemd when it is stated that childmn need the same amount 
of fresh air per minute whether they are.in a large room or a small 
one, and consequently after tho initial supply is vitiated the same 
amount must l>e introduco<l in either case. 

Where any system of forced ventilation is used, the only difference 
there would lie lx*tween supiilying a room 124 feet high and one a 
foot higher would grow out of the fact that it would take a fraction 
of a minute longer for the children to vitiate the air in the room with 
the higher ceiling when the fan was not running at sufficient speed 
to supply an adequate amount. This difference is so small as to l)e 
negligible. 

In rooms where the ceilings arc 1.11 feet high, and where the win- 
dows run to within G indies of the ceiling, there isasliglit advantage 
if ventilation is to Ih‘ provided hy means of tlic windows alone. For, 
since warm air is lighter than cold air. there will he a little more 
pressure exoi-ted to drive oiit the warm air where the windows are 
higher al>ove the floor. This would create a sliglitly more rapid cir- 
culation, especially Avhen outside air is much colder than that de- 
manded in tlie classroom. Rut this difference in circulation will 
depend veiw' largely on the management of the windows, and since 
teachem can not lie depended on to keep the windows at all times 
properly adjusted this advantage may not be realized in a practical 
way. 

In planning buildings for high-school purposes, the size of class- 
rooms may vary a great deal, as suggested previously, in order to 
meet the requirements for different-sized chusses. Some subjects at- 
tract a relatively small number of students, and it would be not only 
uselessly expensive to construct large rooms for such classes but 
would enteil needless expense in maintenance, 

3. HALLS. 

From the teacher’s point of v'iew, there are, some requirements in 
the construction of halls in school buildings that deserve more con- 
sideration than architects^are at times inclined to give. 

The units of the school building are the classrooms, which, of 
course, deserve prime consideration. But it is k mistake to sacrifice 
too much in the form, size, and lightingpef halls in order that any 
specific scheme of classrooms may be'^rried out, I wish, therefore, 
to emphasize some essentials in the construction of halls and to urge 
teachers to see that these are called to the attention of architects and 
the members of boards of education. , « 

They must, be wide enough to prevent congestion while students 
are gath^ihg in the morning or passing between classes and duridf 
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I intermissions, and especially at dismissals. It is not possible to 

I sfiecfy definitely what the width of any hall should be without first 

I calculating how many students are liLly to use it at any one time 
I f certain ideals which ought to be considered. In large 
h\gh-school buildings the niain hall should be at least 14 feet wid^ 
10 foot is better. A hall 12 feet wide is more spacious for grammar 
grades than one 14 feet wide for high schools accommodating the 
same number of pupils. This is true because of the size of the pupils 
and because it is rarely^necessary for impils in the grammar grades to 
1 MISS from their room^ in a body save at intermissions. In high 
schools the rule is for a complete change of rooms for all students 
at the close of each recitation period. This at once makes it clear 
that the. hallway.s of high-school buildings are used much oftener 
than those in buildings designed for the grammar grades. Besides, 
greater precautions are necessary at this' stage of Jife in mixed 
schools to avoid all excuses for that familiarity which crowded halls 
would suggest.^ But aside from these reasonable and just claims for 
wide halls, it is always expedient to keep in mind dangers from a 
blockade in case of lire. Fire drills will lessen the danger; still 
nothing hilt plenty of room will j>revent trouble when a lot of people* 
old or young, lose their wits and stain|>ede. A deficiency at such a 
time is too serious (o call for further emphasis. 

Another imperative need for wide- halls is this: Spacious halls 
offer perhaps the liest opportunity afforded in any part of a school 
liuilding for the location of pictures, for mural pajntings, and. those 
touches of art which exert such a powerful, though silent and un- 
conscious, influence upon the lives of young people. A cramped 
narrow hall will not admit of effective decoration.- 
Some of the illustrations presented in this bulletin will emphasize 
what has been said in the foregoing, and will doubtless suggest to 

school hoards that it is not a wftste of money to provide spacious 
halls, y 

Halls^re more effecti^ and less objectionable when there are no 
projections to obstruct and no constrictions to hinder. A long spa- 
cious hall, terminating at each end in a tasteful stairway with good 
light, is suggestive of a dignity and a decorum to which students 
will unconsciously respond. 

The method of putting lockers all along hallways has some advan- 
tages, notably in their management and general care, but they are 
unsightly ; they restrict hallways, invite congestion, ai*e hard to ven- ’ - 
tilate and difficult to ke^p free from dust The hallways of school- 
rooms, when they are properly constructed and lighted, offer one of 
the best opporti^tiea which the building affords for artistic treat- 
ment and sesthetio influence. A wide hallway, with good floors, neat 
panelings, artistic tinting, good light, and a few well-chosen pictures 
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selected and framed to suit, will exert a g^ter influence on young 
people than “ pnictical ’’ Americans are prepared to estimate. 

It is the general professional opinion that hallways should never 
he restricted or despoiled with rows of hat pegs or even close<l 
lockers — open ones' are an abomination. 

Another essential is plenty of light. In this country it is almost 
universal to flank the two sides of a halt with classrooms, and depentl 
on doors at the entrance and windows at the ends of the hall for 
light. In Germany it is the prevailing custom to have classrooms 
on hut one side of a hall, and us a result they have better light in the 
halls in their newer school buildings than we do. The Americ«n 
plan of construction gives a raoi'e thorougmy centralized building, 
and for the sjfme niimlicr of rooms a less expensive building, hut it 
demands wider halls, and intixxhnies a great deal more dilhculty in 
supplying them w’ith sufficient light. The German type of building 
introduces difficulties in heating and ventilation which the American 
type readily overconies. One of the weakest ]>oints about our types 
of school buildings is that the halls are not generally attractive and 
are rarely well lighted. 

4. STAIRWAYS. 

\ 

In two-story buildings designed for high schools there should be at 
least two stairways from the first floor to the st‘cond, and in huge 
schools there should be mol^. These stairways ought to be situated 
as near ’the ends or outer walls of the building as the plan of con- 
struction will permit. For when so located there is a natural division 
of the students into groups, and, generally speaking, this, in case of 
panic, will prevent that congestion on stairs and landings which is 
dreaded by all teachers who take precaution agsiinst loss of life in 
case of fire. Besides, this location facilitates passing up and down 
stairs between recitations. One hundred students in double file can j 
easily descend a broad, well-lighted stairway in 35 seconds, and j 
W'ith proper fire drills can reduce this time considerably and with 
all safety, so that they can emerge from the building in a minute to 
a minute and a half. Experience has shown th^it 1,000 children, 
in a two^story grammar-school building .furnished with four stair- 
ways, can be trained to get out safely in a minute if the stairways 
are properly placed and wide enough. Another reason for placing 
the stairways leading to the second floor near the ends or opposite 
sides of the buildings is the fact that fires, as a rule, originate m the 
central part of the building, or if they do not originate there the 
smoke is likely to gather there and render a central stairway dark 
and forbidding. Besides, there is a better chance for light near the 
outside walls and less inflammable materials, ospeciaUy in brick, 
stone, or cement construction. 
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5. CLOAKROOMS. 




Tlie problem of supplyiDg cloakrooms and lockers for high-school 
pupils is a very diflerent one from that of supplying comparable 
con^niences for the grammar grades. Generally speaking, higli- 
school pupils are moving about from room to room throughout the 
day, and they rarely if ever finish a session with a recitation in the * 
same room -in which they began; they have no room which they can 
I)roperly call their own, though they may have a “ class teacher,” or 
one to whom they arc attached for a term for special help and advice; 
they must have lockers where books aiid materials can be kept during 
the hours of the day when not in use, and of necessity these rooms 
and lockers must be located where general convenience demands. It 
goes without saying that in high schools there ought to be sej)anito 
cloiLkrooins for the hoys and the. girls, and that where possible these 
ought to bo. well separated from each other in order to prevent 
crowding in the halls and also to insure gi'eater privacy for each. 

1. In a large school there ought to be at least four of these rooms, two 
ni)slaii-s ami two on the lower floor, the girls of the third and 
loiirth year classes using the one upstairs, while those of the. first and 
second years would use the one below, or vice versa, according to 
arrangement of classt's. A similar provision also should be made for 
tlio l)oy.s. In small schools one for each sex will suffice. Tliesc rooms 
ought to have abundance of light, be well ventihitejl and warmed, 
and should be hxmted where they can bo readily supervised and . 
fre(juently inspected. It is a mistaken policy and poor economy to 
stint in the matter of cloakrooms and lockers, with reference either 
to space or to furniture. Make these rooms neat and attractive, and 
then it is the duty of those in authority to see that they arc carefully 
kept and in no way ahiused by the pupils. It is sometimes more than 
distressing to see how such rooms are misused, especially by the 
l>oys. Locker doors are broken open for no other reason than that 
a la2y boy will not go home for his forgotten key. Walls are defaced, 
and an air of general carelessness is likely to prevail. Tlie safe 
thing Is to make the rooms attractive and deserving of good treat- 
ment, and then demand that they be kept so. 

In general, it is both unhygienic and inconvenient to locate cloak- 
rooms in basements, and especially so when lockers are neesded. TTiese 
rooms are rarely well ventilated and lighted, are too far from the 
teachers for inspection and supervision, and they invite pilfering. 
Bicycle stalls can be arranged in basements, but the demands for 
these will be limited, and they will need comparatively little dAre. 

In taking the position that cloakrooms or lockers for high schools 
should not be situated in basements, the writer is conscious that he is 
opposing a more or less prevalent custom. The basement is the place 
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where architects frequently Hnd it most convenient to locate them, 
and it is argued that there is little or no need for pupils to remain 
long in such rooms and that it is useless w’aste of space to locate them 
abore the basement. It is readily agreed that it is Jess expensive to 
put them in the basefhent, hut it does not always happen that the 
least expensive is the lx»st or even the most economical in (lie Ions: 
run. Of course, if a basement floor is not more than 2 feet l)elow the 
surface, and the lighting, heating, and ventilation of the basement 
rooms are looked after with as much care and made as effective as 
in rooms above, there can he little rational objection to using w'ell- 
appointed space in bnsernent.s for cloakrooms. Hut there are so 
many basements in small or medium sized buildings 4 feet or.niore 
below tliQ surface of the ground, with small windows and .dark 
rooms, that it is rarely advisable to sugg<‘st this as a place for cloak- 
rooms. In large buildings, where the problem of securing proper 
proportion does not call for bringing the main fioor close to tlic sur- 
face of the ground, basement floors can be put at or near a level with 
the surface of the ground, and of course such Imsoinents would offer 
a convenient and sanitary location for cloakrooms. But even in 
large public high schools it is not altogether wise to make, the base- 
ment a gathering place. The license suggi*sted hv a basement when 
so used will certainly operate to make any school more difficult to 
manage, for proper siii>ervision will be very much more difficult 
to maintain. 

Care should be exercised in making cloakrooms us neat, attractive, 
and sunitai-y as any other rooms in the building. If you wish to 
forestall defilement and lax discipline in any public institution, 
especially in schools, it can not lie done more effectively than through 
hygienic toilets guarded with zealous care, or through tasteful 
rooms where students congregate, such as locker rooms, cloakrooms, 
gymnasiums, or assembly halls. It is rarely possible to make a 
basement locker room a pleasant, attractive place, especially for girls. 

The form of lockers used will to some extent depend upon where 
they are placed; hut for obvious reasons they should be well venti- 
lated and at the same lime strongly made, so as to offer no' tempta- 
tion to pilfering. AVhen placed in the basement they arc more ex- 
posed to meddlers and thieves than if placed on the floors above, 
and so must be moix; securely constructed and supervised more 
carefully. 

In grammar schools each classroom must be provided with a well- 
lighted and wellr ventilated cloakroom. It is not necessary to make 
separate cloakrooms for the sexes if such rooms are correctly placed,^ 
sufficiently large, and properly equipped. In small buildings Of hot 
more than four rooms it is often easy to arrange separate cloak 
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rooms for the sexes, and when it can be done -without inconvenience 
or undue c'xpense, it is desirable; but in large buildings much con- 
fusion and its incident difficulties can be avoided by giving each 
classrooni one common cloakroom. Entrance to the cloakroom 
should be from the schoolroom and at'the end opposite the teaoher’s 
<lcsk. This plan gives the teacher control, and prevents anyone frofiRK 
entering it during school hours withoii^t^he teacher’s knowledge. It 
permits of ventilation and heating as described elsewhere, and 
LOves the teacher a clear wall at her end of the room. The room 
looks more tidy and there is likely to be less congestion in the front 
of the room, lliis change from the earlier edition has come about 
us the result of long and continued observations. 

However, the advantages of this location are overbalanced at times 
by architectural demands for placing the cloakroom at the teacher’s 
end of the room, in order to meet the legitimate call for external 
balance and symmetry. 

0 • — 

6. TOILET ROOMS. 

The satisfqctory location of toilet rooms in school buildings haB 
been one of the hardest problems with which we have had deal. • 
Many aix^hitecls give far too little consideration to these necessities 
a ml (juite fre<jiiently makeshifts are re.sorted to at the last. In 
small to medium sized buildings for elementary schools, in either 
a one-story or two-story type, a good, well-lighted, iSid thoroughly 
(Irained basement may’ bo safely ustjd for toilet rooms. Biit the 
troubles come, usually in poor lighting, ini|)crfe€t ventilation, defec- 
tive drainage, an<l disagreeable, congestion. 

In large buildings, designed- for the use of either elementary or 
high school purposes, especially for high schools, toilet facilities 
should be provided on each floor for each sex. The best arrange- 
ment is to open them directly from rest rooms or locker rooms and 
not into a common hall. By locating them in the rear of opposite 
wings of the biiildfng they are safely isolated, and can be lighted 
and ventilated properly. This arrangement will require, in a two- 
story building, six small rooms, two on each floor, and two in the 
basement. The great advantage in this plan is that, along with 
locker rooms, they can be assigned specifically to certain grades or 
classes and then thase held responsible for proper and decent care. 
Ordinarily those located in the basement rooms are to be lifted in 
connection with the baths, a"nd possibly gymnasium and athletic 
wx)i‘k. Such e plan prevents congestion, secures privacy with con- 
venience, and, best of all, commands perfect light and easy natural 
ventilation. By arranging them directly over each other plumbing 
is much simplified and construction made easier. 

03146’— 25 8 
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Toilet rooms should he narrow, allowing no more space than is 
necessary for legitimate y>urposes, hut with the stalls facing the jrin- 
(lows. This will bring the front of the stalls near to the ligh*in- 
sure better ventilation, and, if the rooms are faced in such a way as 
to coinmaml the sunshine at least a part of the day, will materially 
aid in keeping them acceptable and sanitary. We can not emphasize 
too strongly the aecessity of making these rooms as light as it is 
possible to make them. Schoolmen know that when' more 'light is 
fumed in not only better sanitary conditions prevail but a better 
moral atmospheie will pervade the whole school. It is i-eally sinful 
to construct a schoolhouse in such a way as to make the.se rooms dark 
and otfen oppoit unities and suggestions for moral laxncss. It has 
already been suggested that these rooms .shoidd l)e narrow for the 
sake of light and sunshine, but in addition, by offering not one foot 
more space than necessary, the opportunity for possible congrega- 
tion wiHff)e preventeil. This is especially true with refei-ence to laws’ 
todets, 1 hese should be made no lo/'f/fr th-on li'f/i-tinoita dtJ/nond-s 
dictate. 

V. CONSTRUCTION AND EQUIPMENT. 

1. FLOOHS. 

That part of a school building which receives the roughest usage is 
the floor, and when laid improperly and of poor material is both 
insanitary and very difficult to keep in order. Perhaps there is no 
part of a school building which has ^ much to do with the gencrat 
- sanitation and neatness of halls and classrooms as the floors, and 
surely no part requires so much attention. It is a great mistake to 
be niggardly in expense when it comes to the material for floors, for 
in the end good floors are much less expensive, when con.sidered 
merely from the point of view of length of service, than are poor 
ones: but good floors are also less expensive to keep in order and 
will save much janitor service. ^ 

It is proper, then, to ask, AVhat are good flooi*s for .school buildings, 
and how are they constructed ? w ^ 

In the firet place {here .should be, in those buildings not fireproofed, 
double floors. This is important for several reasons, but chie'fly to 
i^»^)revent the inflow of damp or bad air from basements. The firet or , 
under set of boards should j7e rather narrow’ and well seasoned, but 
may be made of any durable wood and left rough, though of even 
■ thickness. They should be laid diagonally with the joists and made 
to fit closely. Over'these should be carefully fitted some coverings 
both impervious to the air and deadening to sound. If no material 
can be obtained combining these two qualities, then both fire proof 
paper and deadening material should be used. Tarred paper il^ 
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^ effective in keeping out damp air, but its use is questionable, on 
account of its inflammability. A good quality of asbestos paper or 
felt will serve the purpose of deadening and at the same time present 
a fairly good bjirrier to the entrance- of moisture. , It is more ex- 
pensive than many other forms of deadening material used, bjit it 
lias the advantage, of lieing noninflammable. In snialj buildings, 
however, especially for country and village .schools, it is far better 
to use heavy Imilding paper than to use nothing at all, AVhatever 
form of deadening material is used, builders ought to use it carefully, 
so as to keep the floor level and stop all the cracks from below. 

^ Double floors soon save their cost, especially iii cold climates and 
where fuel is high, f know of no ligures exjij’essing the exm’t pro- 
portion of tiii-‘< advantage of double fl(»ors ovcm* single floors, but a 
moment's thought will suffice to see a distinct saving. 

' From the hygienic point of view single floors on the fii*st story of a 
school bui^ling ought not to be tolerated, for during the winter sfea- 
son — and this is almost always the school season — the children will 
!-iiirer constantlv from cold feet. Such a condition is not only annov- 
ing and distracting to tcachei's and children alike biit fruitful of 
colds and bronchial troubles through the effects of impeded and 
imft»en circulation. 

The need of tight, air-proof floors for the. first stopy of a wIk^I 
building has been emphasized because of the danger of cold floors, 
bad ()dors, and dampness. In the upper stoiy the matter of noise i^ 
especially troublesome, unless the floors aru. thoroughly deadened and 
nuule so secure as to ]>revent jarring. The problem of deadening the 
* stairways, the floors of the halls, and_^ rooms of the upper story is^ 
therefore a more insistent one than it is for the lower rooms. 

In buildings thoroughly fireproofed the problem is rather easily 
solved, but in buildings where wooden’ joists and steel laths for plas- 
tering are used it is a. much more difficult task. Tliere are on the 
market a great many patent deadening felu or quilts 'designed for 
this purpose. Some ijicrease the firo risk; others, if free from this 
fault, are not so made as to broak up most effectively the sound waves 
and prevent their transmission to the. ceiling l>elow. ^ ' 

The method of deadening showm in figure .‘i was designed to meet 
the requirements when the deadening quilt is used. Tliis niiiterial is, 
made of “cured eel grass” arranged iu crisscross layers and then 
spread between two layers of paper which, are stitched of quilted 
together. Experience witli it show’s that it is effective as a sound 
deadener^when properly laid. It can be used.effectrvcly on inner 
- walls, as well as on the fl9or8. Perhaps the safest of all deadening 
material is asbestos board, or quilt, which can be had in most any 
market; but if this is used for deadei^ng purposes chiefly, must 
be of good heavy grade and carefully laid. 
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In this discussion it has not been my purpose to pve directions to 
architects, Ix'cause it. is their business to have more extensive knowl- 
edge of such things than other people. Tlie attention of teachei^ and 
inembei's of building committees should be called to the need of mak- 
ing careful provision for gocal flooi'S, and then of rendering them as 
impervious as possible to the entrance of cold or foul air and proof 
against, the transmission Of disturbing noiseg^ 

To some, who are used to conditions as they now exist in our Wst ^ 
cities, this discussion of the need of double flooi’S may seem out of 
place, or at least useless; but there are liundreds of schoolliouses being 
built this year in our countiT with single flooi-s. It is to help to 
prevent a continuation of this eri-or that the above was written. 


In the next place, diard wood .should be used for the upper set of 
boards, rfnd so carefully selected that every board will lie straight 
grained and free from defect of any soi*t. One or two slash-grained 
"boards in the floor of a hallway or chissniom will inevitably bring 
trouble. They splinter easily, gather and hold the dirt, take on a 
different color from the rest of the floor, and cause that untidy 
“ spotty ” appearance so disturbing to all who are sensitive to seemly 
things whei'ever found. It is, therefore, quite important that close • 
supervision should he exercised over builders when they 'are laying 
floors. ' Someliixly with authority and f^ood judgment in matters of 
this sort ought to l>e in constant attendance to pass upon every board 
used. It is fhr less disastrous to use questionable lumber in wain- 


scoting or walls than to use it in the floors. Floors are sometimes 
rendered unsightly and difficult to keep sanitary when hard pine 
Imards, withktreaks of pitch or rosin in thgm, are allowed to go in; 
for as these' boa^rds season and shrink this material will gradually 
work out, leaving gashes in the floor hard to keep clean and always 
unsightly. Tlie best material to use is naiTOW boards of well-sea- 
soned and carefully ^elected oak. Such boards wear evenly, do not 
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splinter, are not affected greatly by changes in the weather, are 
easily Hnished. and give to the rooms an icsthetic character worth a 
great (leal when considered in i-clation to management and good taste. * ^ 
Ihif oak lumber of a good grade has heconie very expensive, and it 
may not l>e possible for school authorities to see their way clear to its 
use. Perhaps the next best available wood for schoolhou 5 ^ doors is 
hard mai>lc. sawn in narrow boards, of straight grain, and free from 
ail defects. This makes a neat lloor, takes a good polish if skillfully 
handled, and weai-s well if it is kept well oiled or waxed. It is softer 
than oak, however, and shoe tacks easily dent it. It re<|uires more 
eaiv than oak floors, and in this respect is not so econonrcul. It can 
he made to (it^together well, and is not readily affected by dampness, 
though more porous than oak. 

Hard jiine is generally tlie most availahle material, and when care- 
fully selected and prepared makes a good, durable, and beautiful 
floor. Since this is the material most often used it seems fitting to 
consider it somewhat carefully. In the first place, the boards ought 
to be fmin 2 to 'U inches wide. If they are wider it will l»e almost 
impossil)le to get them so well seasoned and so carefully joined as 
t() prevent cracks from opening l>etween them. They must have a 
straight, close grain, he free from pitch gashes, and sufficiently thick 
to prevent the tongue, from .splitting the upper edge. 

They must he set carefully ami fastened (blind nailed) with cut 
nail.s. Here again there is constant need of active, vigorous super- 
vision in the laying of schoolroom floors. It is a fact, however 
doleful it may seem, that American workmen are not so careful when 
huilding for public as for private interests. Doubtless there are 
many exceptions, but experience, is on the side of this general .asser- 
tion. What would otherwise be a good fhH)r may be badly marred 
and rendered unfit by dents from the luuiuners of poor workmen 
when they arc blind-nailing the boards. Such workmen try to 
excuse themselves by saying that those dents soon close up. Yes, 
thev do; but it is with dirt. Surely ceaseless vigilance, unquestioned 
authority, and special knowledge on the part of the supervisor is the 
l)rico of good floors. 

One specification witli reference to floors in school buildings is 
frecpiently omitted from contracts, but is deserving of more consid- 
eration.* After floors are laid and all the other work in the room is 
completed they ought to be planed or sandpapci-cd to an even, smooth 
surface. Unless this is done it will be impossible to polish them w«ll 
or to remove the stains incident to building operations. 

In buildings of fireproof construefion steel beiims are used for^ 
joists, and usually the space between them is filled with brick and 
cement, or, better, with specially prepared earthen tiles and cement. 

A cheaper method consistd-in suspending a series of bent wires from * I 


2a 


AMERICAN SCHOOL BUILDINGS. 


joist to joist, SO they will give strength to Jha cement, and then boxing 
■ up underneath and p'ouring in sufficient cement to fill the space, 
"^en the cement, is set it has a fii’nl grip on joists and wire, llien 
by screwing thin strips of wood on the tops of the joists the floor can 
be easily and securely fastened. Of course it is necessary to fill . 
the space with cement flush with the tops of tlie strips in order tlnit 
the floor may rest evenly and closely agakpst the cement. Tliis will 
eflTectively desiden the floois and render them thoroughly sanitary 
from the underside. 

■\Vliere wooden joists are used the floors way bo deadened with 
fair success and a comj)lcte double floor rendered unnecessary by the 
method illustrated in Figure 4. 

This treatment reduces the risk from fire, but is more expensive 
than double floors with deadening materials and Vdds materially to 
the weight of the building. DoubtFcss many other ways can be de- 



vised to deaden the floors more satisfactory to local demands than 
any here mentioned. > 

In buildings of fireproof constnmtion a single floor is sufficient, 
for the materials used in fireproofing both deaden the floors and pro.- 
tect them from the cold air from Itelow. 

Thete is a growing tendeiicy because of the increasing cost of 
wooden floors to substitute cement floors. But genernlly speaking, 
it is the wTiter’s opinion that thowwho arc specifying these and ac- 
cepting them do not realize that cementf even though of the best 
# grade, will not last so long as a well-cared- for hardwood floor prop- 
erly set. 

The proper method of caring for wooden floors is of comparative 
^ recent date, and we tim look forward to longer usefulness in modem 
buildings for wooden floors than in the older buildings. If floors an^ 
scrubbed and soaked week after week with dirty water, we, of course, 
may expect rapid destruction of them; but if carefully waxed and 
oiled and cleaned with care we can expect longer wear from them 
than we can^from any cement at present available. 

If he who reads this statefnent is-still in doubt, let him study stair- 
way treads where slate, cement, and wooden steps have been used, 
and then compare those that have been'properly cared for. He will 
be surprised at the lasting qualities of good wood. 
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But even if it should liapped that cement floors will hist longer, 
they are never so satisfactory nor so easily kept clean as wooden 
Hoois. Constant walking over them will loosen tlie particles of sand 
and cement and these will be swept out day by day. 

On the whole, it is a mistake at pi'esent to ])ut cement 11001*8 in 
classrooms, but halls, lavatories, and basement rooms, e^iecially the 
latU'r, may bi‘ better off with cement. 

The so-called dustless oil floor di’essing has, when used with skill 
ami judgment, pi*oved of gi*eat service in protecting floors and pre- 
venting the dust and dirt from rising into the air. It is best to put 
it on sparingly, however, to prevent any j)ossible odors, and more 
especially to prevent it from soiling clothing. A greut deal of com- • 
plaint is freiinently heaid oh account of this, and not infre<iuejitly 
such < ()Tnplaint is justiliable. for tliere is no need to keep the floors 
saturated with, oil to gih^the lx*st effeet. This trouble sometimes i*e- 
Milt.s froiU the use of an oil too thick and hea\w, but iisuallv from 
using it too often or applying too much atone time, '\Mien a thin 
coaling o^ight oil is put on with a brush or better with a spray, 
made for this purpo^, and all pellets of dust and dirt collected by 
this oil ai-e i*emoved from the floors daily, there ought to l>e little or 
no complaint from tliose teachers who value the cleanliness and 
liealthfulness of tlie schoolroom more than their own convenience or 
personal preference. 

In high .schools wli^re juipils are more careful to’ keep their shoes 
clean, and especially in thost' buildings where good hardwood floors 
aie laid, it is best to wax the floors and keep them well polished. 
This method, of couree. does not prevent so much dust from rising, 
and it reqiiires more service to keep the floors in good condition; but 
with the use of dampened .sawdust to gather up the dust when 
swee[)ing, and with duo care, a waxed floor is most satisfactory. 

There ane several kinds of dust less oils on the market, and also 
many varieties of floor wux.‘ No general recommendation is needed, 
and indeed none could be made which would he found reliable under 
all conditions, for the different woods used for floors will need 
different treatment. 

The floore of toilet rooms should lie made of some impervious 
material, preferably tiles or terrazzo. This will enable them to 

rf 

‘ Clay rocominends a wax pollah for hardwood floorn raade In the followlnir : 

Part*. 


Yellow wax r 20 

Yellow oaocerlto 20 

I.lnwMxi oil (boiled) ’ •_ j 

Itnw sktina 5 

Turpentine c r 2B^ 


Mix the two waiea over a alow flro, add the oil, and when cold add the turpentine. 
Alodern School Bulldingm, by Felix Clay. London, B. T. Bataford. 1906, p, 286.) 
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washed out frequently or mopped up without much trouble. We have 
found that the only way to keep toilet Hoors neat and tidy and free 
from the odors due to intiltration is to make them right to start on 
and iheiii keep them clean and sunitaiy under all conditions. A 
school superintendent who will permit school toilets to become in- 
decent and insanitary, and at the same time make a show of testhetics 
elsewhere, is deluding iiimself into thinking that partially hidden 
ugliness will be overlooked by the children. ' ^ 

Some insurance companies have objected to the use of floor oils, on 
the ground that buildings so treated have a gieater fire hazard, and 
they have bi-ouglit pressure to bear on many boards of educati<;n to 
prevent their use. This restriction is mere tlxion' anri* relial)le 
statistics. are not available to prove it. On the contrary, it seems to 
the writer that there is about as much evidence for the use of oil 
as .against it to prevent fire. In the first place, without some such 
treatment floors swn splinter, open cracks get abnormally dry, and 
wear through much more quickly. Besides tires do not start on 
schoolroom floors e.xcept where defective stoves ;u‘e usacl and the 
floor left unguarded. If a Are gets such headway from a\ basement 
or furnace room as to come into classroon»s or halls, then |he build- 
ing is probably doomed anyway. Some expeiimenfatio^tr though it 
was inconclusive, has caused the writer to feel that d|iy floors aiv 
more, ii^minable than those properly oiled. 

Thf^ooi*s of halls in high-school buildings are subject to more 
wear than are those of the classrooms, and theieforc roquire more 
care and deserve more consideration in their construction. 'Hiere is 
a growing tendency to make the floors of halls of light-colored tiles 
set in a strong base of cement, or to embed in cement broken bits of 
marble of various colors and then to polish them to an oven surface. 
Some modern buildings in this country have used plain cement. 
There are majiy things to be said in favor of tile floors. In the first 
place they can be made durable, they are readily cleaned, uon- 
absorbent, and render the hall lighter and more cheery than w(wd 
or any darker material, ^iles, however, are cold, but since halte arc 
to be used chiefly for those who are passing to their rooms or from 
room to room, there can be little fault found on this account^Per- 
haps the most ^rious objections which can be offered to their use are 
that they are expensive and noisy. Good oak floors properly cared 
for will last a long time, and they are very effective when kept cle^n 
and well polished. But they require a great deal of attention^ and 
in the end are perhaps more e.xpensive than tile floors. If hard pine 
or maple is used, the precautions mentioned under the section on 
“ Floors ” ought to be kept ip mind. 
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r 2. STAIRWAYS. ' 

The stairways sliou Id be of fireproof construction, especially in a 
Avooiicn building. The prevailing custom is to make wooden stairs 
in ^^^)oden buildings, and more resistant stairs in stone, brick, or 
cement buildings. A moment's thought is sufficient to show that in 
this regard wooden buildings need greater care in the construction 
of stairs ^lan buildings of 1001*6 resistant materials. 

It is in no sense unreasonable to insist on fireproof stairs in all 
Marge two-story buildings, especially now that the material is within 
reach of all. Steel frames incased in cement, and with treads made 
of the same material render stairways* reasonably safe against fires 
aiid also insure much greater permanency. Tlie width of a stairway 
will of course depend in part on the number of students it is designed 
to accommodate; but in i^ill cases it should be wide enough for two 
ailulls to ascend or descend abreast without crowding. In large 
schools there should be room for three adults on the same tread at 
once. In general, hj to G feet in width will give plenty of room. 
The height of tile riser should not exceed 6 | inches, and the width 
of the tread be not less than 10 inches in the clear; 12 inches is 
better. There should be a rectangular landing approximately half 
way up, and this should be in width nearly double the length of the 
tread. Such a width will help to prevent blockades in case of fire 
and will insure better light on the stairs. It may be said here in 
passing that the habit of decorating this landing with potted plants, 
box seats, etc., needs questioning. If plants can be placed safely out 
of the way, there can be no objection offered. Some day we may hays 
enough faith in the v^ue of art and enough artists in our country to 
decorate the walls above these landings ns well as in the hallways 
wth mural paintings of a worthy sort, and then they will not seem 
so bare and cheerless. 

Much has been written on the question of whether or not stairteays 
should be boxed in or finished With open work, surmounted with a 
handrail. Tliose favoring the former method have cited instances 
where children have fallen over and received serious injuries where 
open balustrades have been used. But the (kfcger from this sort of 
construction seems verj' slight, indeed, where due care is taken to 
make these high enough and suflSciently strong. The most objection- 
able feature of the open balustrade along stairways is the fact that 
in mixed schools they do not sufficiently shield the girls, as they 
ascend, from exposure to the view of those on the lower half of the 
stairs. At the high-school age, girls still wear short skirts, and in 
mixed schools, stairways thus constructed furbish opportunities 
which may be very objectionable. On the other hand, the boxed-in 
stairway is much darker and sometbues less acceptable from the 
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standpoint of appearance. It therefore seems wise in building for 
mixed schools to recommend a balustrade with the lower part solid 
and the upper part more open. 

Our best school architects are consistently specifying solid 
balustrades and also placing two or three metal ornaments of simple 
design on the rails to prevent pupils from attempting to slide down 
them, and there can be little serious objection to them. 

When stair treads are made of cement, the corners next the risers- 
ought to be left rounded instead of square, in order to facilitate 
keeping them clean. Dirt caught in rectan^lar corners is hard to 
remove and hy^ason of this fact is often left undisturbed. '\Miere 
wooden stairs,^wisod a triangular piece of tin made to fit the corners 
closely, savfs il^h work in sweeping and gives better results in clean- 
liness It is a wise procedure, in the construction of fireproof stair- 
ways, to use the very best cement obtainable, so that the treads may 
resist wear, stand level or nearly so, and especially to render the ex- 
posed edges strong and nonslipperj'. Handrails are needed on the 
wall side as well as along the outer side. These, however, should not 
extend more than 3 or 4 inches from the wall, atid sliould be at least 
3 feet above the treads. They are often too low to offer satisfactory 
assistance in going down the stairs, and there is far more need for 
them in descending than there is in ascending a stairway. 

The short flight of steps through the main entrance to the first 
floor needs to be wider than those in the stairways proper, and can 
be constructed of stone or cement. The back stairways leading 
from the first floor to the basement can be more safely placed near 
the center of the building, for they are not likely to be used in case 
of fire. 

3. BLACKBOARDS. 

Nowhere in the world are blackboards usei^ so extensively in 
schools as they are in America. They are essentially democratic 
and individual in their service, as contrasted with their use in 
countries where the teacher ndes and glides with autocratic author- 
ity, and is the source of a large part of the information given to the 
pupils. A large area of wall space set apart in classrooms for black- 
boards assumes that pupils wdll individually present to their fellow 
classmates and to the teacher the results of their study, so that 
the free give-and-take of criticism will result in an independent, self- 
helpful assurance necessary to all good citizenship in our form of 
government. Blackboards are, tlifn, not merely pedagogical con- 
veniences but civic agencies worthy of consideration. 

The history of blackboards is an interesting one, but for oU^ious 
reasons it would be irrelevant to recount it here. Suffice it to say, 
however, that they were used in Europe more than three centuries 
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before they found their way into the schools of America. They were 
not introduced into our schools until the first or second decade of the 
last ccntiiry, and were then merely blackened boards as the name 
indicates. ^ 

In the planning of school buildings, it is a matter of much im- 
portance not only to provide sufficient room for blackboards but to so 
place them with reference to the light that they will offer tin; fewest 
possible disturbances to vision. If the form of classrooms else- 
where recommended is chosen, the. unused appropriate wall space 
in the back of the room, on the side opposite the windows and at the 
toiicher's end of the rOom, should be prepared for blackboards. This 
will give appro.ximatcly fiO linear feet of wall surface for this use. 
No blackboards should ever be placed on the same side of the i*oom 
as the windows, and j)articularly between windows. To those who 
can recall the tiresome and painful effects of trj'ing to see any 
work placed on a blackboard situated between windows, no argument 
will l^e!* needed to prove the wisdom of this prohibition. But there 
arc still some school authorities who permit sucli a mistake, and to 
such as these it may be said that when the eye is adjusted to 
an object reflecting one strength of light it is out of adjustment 
for others reflecting either greater or less light. AVhen a blackboard 
is situated between windows and a pupil at his desk undertakes to 
read any work written on this board, he must of necessity receive 
tbc light of the windows directly in his eyes. Such light being far 
.''iron^r than that reflected from the written work on the board, his 
eyes automatically adjust themselves to the strong light, and hence 
be must either squint or strain, the muscles of accommodation tq 
see at all clearly. The evil effects of these eyestrains and malad- 
justments are too obvious to need further discussion. So a black- 
board should never be put between tlie windows in a system of 
unilateral lighing. 

Taking for granted, then, that the proper portions of the walls 
have been prepared for blackboards, how high above the floor sliould 
t he lower parts of the hoards be set ? Plainly the answer will be this : 
They should be so placed as to give the children the use of the great- 
est amount of blackboard room while standmg erect, or nearly so. 
In rooms designed to accommodate pupils of the first and second 
grades of the elementary schools th^ bottoms of the Ijlackboards 
should not be more than 26 inches above the floor. For third and 
fourth grades, they can be set 27 inches; for the fifth and sixth 
glades, 30 inches; for the seventh and eighth grades, 34 inches. If 
these figures arc followed for setting blackboards in rooms designed 
for elementary-school purposes they will not be far from the exact 
height require'd by the pupils. Of course some very tull pupils in 
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the primary grades or some -very short ones higher up may be some- 
what troubled. It is necessary for architects to specify clearly these 
limits, or some closely approximating limits, else builders, when 
figuring on wainscoting or cutting it, will overlook these matters 
and set the boards too high for the primary classes. For rooms 
designed for high-school classes the di.stance between the floor and 
the blackboards should be not less than 3 feet. In rooms designed 
especially for classes in language or literature they can be put 2 
inches higher with good etfect, for while a student can make fairly • 
good figures lower than this, he can not write well below' this level. 

At the teacher's end of the room it is best to ra ise th e blackboard at 
lea.st 42 inches above the floor, for this l>oard will be used chiefly by 
the tea^'ber to indicate lessons and oflier general directions, and any 
• point lower than this will not be easily seen by the students seated in 
the middle or rear of the room. 

The next ciuestion for the architect to consider will be the width of 
the blackboards. On this point it may be said that not 1 square foot 
‘ more of blackl>oard material should be placed in a schoolroom than is 
i-eally needed. The reasons for this caution are these: Good black- 
board material is expensive, and hence it would be a waste of money 
to put in more than is necessary. But a more important retisoh lies 
in the fact that blackboards ab.sorb, under certain conditions, nearly, 
if not quite., ht) pei' cent of the light that strikes them. Since they 
are, for the most part, placed near those 'pupils who are farthest from 
the windows and who can least a fiord to lose the alxsoibcd light, it is 
plain that no more blackened surface should be placed on the walls 
than real need demands. This is important. Where classrooms 
must be arranged to suit several grades of children, as is usual in 
village and consolidated rural schools, the blackboard 28 inche.s wide 
will be ample for tlie first, second, and third grades, for the fourth, 
fifth, and sixth, 32 indies, for the seventh and eighth, 3 feet. In 
high schools, especially in rooms designed for mathematics and art 
work, boards slmuld l>e 40 inches wide. 

Some recent thoroughgoing, but as ypt unpublished, investigations 
which were mader under the direction of the author by Miss Rainey, 
then a graduate student in Peabody College for Teachers, definitely 
determined that a blackboard 3 feet wide set at the proper height 
fumisltes all the surface children actually use in regular school 
work. So we feel certain that architexjts can save and vision be ‘ 
conserved by specifying accordingly, 

'I’he next point to consider and one of prime importance is the 
material to bo used for blackboards. Wood is no longer advisable, 
and no discussion of this seems necessary. 

A fairly good blackboard can be made by using a good qualify 
of cement thoroughly colored with some dull black material and so 
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securely plastered to metal lath oh the walls that no hollow sound 
will bo heard when tlie chalk is being used. This difficulty can be 
overcome by constructing a solid, even backing of wood for the lath. 
Care must be taken, ^however, to prevent the expansion In such a 
backing from cracking the cement after it begins to set, for the 
moistui'e absorbed by the wood will cause it toexfmml. If the inper 
walls are made of brick or cement, no such difficulty Avill arise. The 
eement must be put on evenly, the sui*fiice finished as snidbthly as 
pure cement can makoit, and coloi*ed WitH great care. A slight tinge 
of dark green mixed with thejidac^ will be acceptable. One chief 
difficulty in the use of cement for thi^ purpose is the fact that it must 
be put on quickly after l)eing mixed and usually not enough can be 
mixed at one time to finish a room. ‘As a result of two or more sepa- 
rate mixtui*es, there is liable to be sliglit differences in color which 
will^be norticeable when it is dr}\ Of course this difficulty may be 
overcome yvheir several workmen cooperate. Tliere is danger, too, 
that after a time the coloring matter will fade or leach out when the 
board is washed. A cement bo»u‘d is likely to be harsh at first and 
theivfoi'e to cut the crayon too freely. Tliere. are a number of 
patented mixtures using cement as the chief ingredient and all of 
these are open to these objections. It makes a eeinparatively in- 
expensive board, but should not be used in first-class school buildings. 
It is hard to keep clean, and will not. last so long us slate or glass, 
and glosses easily. 

Slate of a dull black color when cut in large .slabs, carefully and 
evenly set, is^perhaps the l)c.st material now readily available in this 
(‘ountry. It is expensive, but will last indefinitely and with reason- 
able care can be kept compsu-atively free from the dirt and oil 
gathered from the hands of the pupils. Tlie most serious objections 
to slate are these :>It is noisy and the joints never fit very closely and 
^mly. This latter defect often causes the eraser to catch and this 
^ten knocks it out of the hand of the pupil. This is not only trouble- 
some to the worker, but it will throw a good deal of crayon dust 
into the air. Unless slate boards are set and fastened firmly to the 
wall, they will warp and render these joints still more troublesome. 

There are on the market sevcnil kinds of bhickboai*ds made of 
paper, paper-like material, or wood pulp rolled «nd pressed into 
sheets of any reasonably length. Tliey can be colored to suit, and, 
when well set, are for a time fairly satisfactory. The main troubles 
with these are. they absorb water when washed or during damp 
weather, beconie oily, and in time buckle and chip. Experience wiUi 
them indicai^ that they will not stand hard usage very long and 
soon become dangerously glossy. It is not advisable to use such 
material in the best school buildings. > 
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In England tlie best blackboards are made of glass. A sheet of 
glass of good qualify and thickness is slightly but evenly ground on 
one side. The reverse side is i^iinted the color desired, and when dry 
is finnly set with the ground side out. The color shows through s<t 
as to seem to he on tlie surface, Avhile the, roughness caused by thf' 
giinding cuts the crayon and thus leaves a clear white miw'k on a 
black backgi-oiiml. It is very necessary that the grinding agent does 
not cut too deep and leave the surface too rough, for glass cuts the 
crayon freely and would, under this condition, introduce the difli- 
culty of an undue amount of crayon dyst, which, as eveiy' teipchei’ 
knows, is irritating and harmful when breathed. 

The great advantages of glass boards are obvious. Tliey are Easily 
cleaned, do not- absorb moisture or oil from the hands, do not warp or 
buckle, last indelinitely — indeed they improve with use — and cim be 
made to fit at the joints more perfectly than slate. They are notuised 
to any extent in this country, but in many respects they are sujhrior 
to slate, and in time will be used more extensively. - 

There are a number of other forms of boards, but slate or 


are the best, and in the. ^ng run are most economical. Of 


glass 

hese 

ould 


glass is to be preferred. When this can not be obtained, slate si 
be chosen for all good buildings. " \ 

Since the first editioh of this bulletin was printed glass blackboards 
have .been used in a number of buildings in the Ea.stern States, but 
so far as cun be learned have not been uniformly satisfactoiy. T)ns 
was due to the fact that the, glass was ground too coarsely and Was 
in part poorlj^et. It is plain that the glass blackboard has not 
made much progi-ess in this country and will not do so unless groate\’ 
care is taken in its manufacture. At present the be.st advice to givA 
is that which will dictate the use of a good quality of black slate. \ 

4. DOORS. \ 

Whether laws rc(iuire it or not, no schoolhouse should be con- ^ 
structed witli outside doors set to swing in. In many States there are 
laws now in foree commanding outward swinging doors in all public' 
buildings, including schoolhouses. Furthermore, some recent dis- 
aster, notably the one in Ohio, emphasize the necessity of so fas- 
tening outside doors that they may be easily thrown open from the 
inside. In the past few years patents have been issued for fasten- 
ings which render the door secure from the outside, although it wdll 
open readily at an '*8 or 10 pound pressure from within. These 
make it possible to keep the building locked during school hours so 
as to prevent intruders and thieves from entering, yet in no way 
endajiger the children in case of fire, for a small child can push 
them open. Kecent surveys of school buildings in a number of 
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cities in various parts o£ the country liuve revealed the fact that 
these safety devices have been poorly constructed and are frequently 
inelFective in preventing doors from being opened from vrithout by 
intruders. Architects and contractors should be cautioned airainst 
specifying .and using such devices unless they can be so set as to 
insure porinaneney and reliability. Theorcticall}’ they meet the 
needs, but pructicaily they have not always been satisfactory. 

The style of interior doors deserves some attention from the point 
of view of beauty and cleanliness. The ordinary stock paneled 
doors are not at all satisfactory. They shrink a good deal, catch 
the. dust on the ledge supporting the panels, and are often easily 
split. The best doors are smooth on both sides from bottom to top, 
and built, up of dilferent layers of wood glued together, with the 
grain of thy core and the outside running at right angles. The cen- 
tral or inner layer can be constructed of light, well-seasoned pine 
or poplar bo^i'cls, tongued and grooved and thoroughly glued to- 
gether, and running crosswise. Over those a veneer of wood, selected 
to mnlch the finish of the rooms and halls and set vertically to the 
floor, is carefully fastened and ghiod to the core. This gives a com- 
paratively light door, which will not easily warp or split. Such a 
door is resulily kept clean and when properly finished is really more 
attractive than the regulation paneled door. These are not theoret- 
ical doors, but they are used in .some of the best school buildings of 
the country. * 

In this connection protest .dioiild be made again.st the use of the 
.so-called “ carpet ’’ s( rip, or threshold strip, so frequently put under 
inside doors to insure tlieiu swiitvifig (dear of the floor. These strips 
may and do have a reason for being in a home where carpets or rugs 
are spread over the floor in front of doors, but they are in the way, 
and serve no necessary purpose in the school building. They catch 
dust, make it hard to sweep or brush the floor, and in addition are 
stumbling blocks to the children. A level floor ofTere no impediment 
to a door set vertically and secured by strong hinges. 

It is of course necessary to set a door slightly above the floor, so 
it will not drag, when opened; but if the floor is carefully laid, the 
door frames vertically set, and the d<x)r solidly hung there will be 
no trouble. It is a great relief to get rid of the “ carpet ” strip for 
the sake of cleanliness, and the floor and room present a much neater 
appearance without it. 

Save in those instances where it is necessary to transmit light to 
halls or inner rooms, it is a mistake to put glass in schoolroom 
d(K>rs or above them. A schoolroom needs privacy in order that the 
teacher and the children may do the most effective work. Besides,, 
even if the glass be frosted or groundsels to render it merely trans- 
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lucent, a gust of winij or n bump from passing students may break 
it. Experience with such doors warrants advice against their ust*. 

. A good many superintendents and principals, liowover, insist 
that It is helpful to have a simj)le pane of glass set high in the 
door so that they niay in passing get a glimpse of clasSioom condi- 
tions without in an\’ way disturbing the class and with the least pos- 
sible loss of time*. Jiut, generally speaking, such observations are not 
of much use and at timers inify’ he misleading. Then, too, it is more 
than likely that passers-by will disturb the. children unnecessarily 
and even unintentionally. ' 

Transoms serve, no purpose save that of offering some little aid in 
very hot weather by permitting a draft from the i*oom into the hall. 
Transoms rarely fit closely and at the same time work with sufficient 
ease to make it possible to use them when neede.d. Witli the plenum 
system of ventilation they arc tmublesome, because of the leakage 
from the roon^ They are often neglected, and hence usually dirty. 
'rhey<^irnish a ledge for the accumulation of dust and cobwebs, and 
thus often give a room an untid^niippearance. It is better in general 
to dispense with all transoms, fo\Uiey are. more trouble than they 
are w'orth and waste much money in construction. 

For Uie purposes of cross ventilation it is nmch better to insert 
breeze windows above the blackboards, as dcscril)exl elsewhere in this 
bulletin, tlian to depend on transoms over doors: for breeze windows 
^ when, properly constructed are better placed and largo, enough to 
se\j^e for efifective ventilation. 

5. WINDOWS AND SCREENS. 


Of' late yeare a great variety of window sashes has been devised 
in the attempt to give better illui^inution and easier method? of 
'ventilation. In an investigation of the San Francisco school build- 
ings, a dozen varieties at least were found in the newer types ‘of 
buildings. Some were pivoted in the center both ^op and bottom, 
others'at the sides, others were divided into sections and each section 
pivoted, and still othei’S.so constructed as to open outward ^or inward^ 
, in various ways, all with the idea of opening a greater space for 
ventilation than could be done ^ith the ordinary double hung win- 
dow. But almost without exception it was discovered that these 
hinged or pivoted types w'ere giving a good deal of trouble and many 
of them were so hard to handle that it was practically impossible 

• for the teachers to manage them. 

j In cases of storms such sashes are likely to blow open, damage the 
building or occasionally injure a child. FJxperience shows that the 

• best and safest type is the old-fashioned double hung window. 
Tsachers%now how to operate this kind of window and will gen- 
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erally do so, .and, while it at best only permits half of the window 
space, to be open at one time, it gives far less trouble, frequently 
costs much less, and is more practical. With this type it is easy to 
screen windows, while with the hinged or pivoted type it is fre- 
quently impossible. Theoi'cticully these, ranver windows' are very 
promising, but experience has proven that they are many times quite 
troublesome and unsatisfactoiy. <■ 

Again, let me insist on Vectangular-toppecl windows that may t>e 
opened easily and readily rather than lhos(’ fancy arched types set 
transom fashion. I'he latter obstruct the liglit and are open to the 
same obp-etion in pait as the hinged windows above dcscriljed. 
Here, as frequently occurs, the- simple.st thing is the Iwst. Heavy 
sti‘(»ng sashes should be speoilied for windows, ^iid the glazing should 
be with coin])aiiitively small sizes of glass. IleaVv sa.shos are needed 
because of the size-of the windows-and also becaiYse-tbey will give 
ample contacts for the putty. A great deal of trouble has^'rf^n-in- 
jecent years because of the falling otf of the putty, thereby e.xposing 
the glass to breakage and the sa.shes to rapid weathering. It seems 
that a very poor^uality of putt^is being used or it has not been 
put. on properly. vYhilo this may seem a matter of small mom('nt, 
it is worth attention because of the niany troubles that grow out of it. 
This is ospccially important in the hotter and dryer regions of the 
South and Southwest. In colder climates all classroom windows 
.diould he provided with air deflect oi-s so th'at the lower sjishes ctm 
he opemnl without a resulting draft of outsieje air upon the pupils. 
Thes^ofleefors should he .so constructed as to interfere us little as 
possible with the admissiontof light 

PLATFORMS. 

Tliere is no need iji an ordinary .school rooip. for a tjiacher’s plat- 
form or rostrum. To many tliis statement may seem to be nonsense. 
Bqt stop to think a minute. Tliey are always in the way, they are 
hard to keeptlean, they are rarely in the right place, and even when 
not fastened to the floor, they are too heavy to move easily. They 
are remnants from medieval days, when schools were dominated by 
the church, when monks were teachers, and when the work of the 
school consisted in listening to lectures and copying verbatim what 
was said. To-day the teacher, with books and helps of all sorts, 
merely piides, directs, inspires, and amplifies. In the primary grades 
more direction and help are nqoded, but they are given usually at 
the desk of the pupil or at the blackboard. But the teacher to whom 
this will sebm ah invasion will object, saying: “But how can I see 
my pupils when I am seated on the sftny>: level with them? ” The 
03140“— 25 4 
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best answer to this, and tlie only one that will convince, is this: 
“Try it and see.” Another will remark, “It will take away the 
teachers dignity.” Well, if dign^ity is a matter of platform, then 
it is well to get rid' of it. A teacher can not have too much true 
dignity, but this sort comes from* within, and exhibits itself in wis- 
dom, judgment, understanding, and genuine sympathetic help. Plat- 
forms and silken robes are for those who cling to customs belonging 
to previous centuries. 

A good teacher has no need to spy on children, for the more they 
can work together the better the result. A neat table or desk and a 
simple' chair is aH the pulpit r regular classroom needs. Then 
almost the whole front of tlie room is free for workers and for such 
apparatus as the day’s work will demand. Of couree in science lec- 
ture rooms and ilFassembly rooms platforms and stages are needed. 
If you have never taught in a room without a platform, you will find 
much relief, especially in grammar-grade work. Your room will be 
neater and the space for moving about much less obstructed. 

The foregoing was written more than 10 year's -ago, and while 
there has been a great lessening in these impedimenta, many new 
buildings are still being supplied with them. 

As we have elsewhere stated another elimination from classrooms 
ought to be urged in this connection, and that is the “ carpet strip 
beneath the doors. If the floor from the hall is continuous through 
the door, and the door set to swing just clear of the floor, there is 
much relief from dirt, stumblings, and noise where notliing o^tructs 
the entrance. It is good school hygiene to eliminate all that is 
useless both in building anti in the program. 

6. CLASSROOM FURNITURE AND EQUIPMEI^T. 

Strictly speaking no discussion of classroom equipment and fur- 
niture is necessary here, but because of its indirect effect upon the 
building, attention should be called to a new kind of school desk 
which hks been devised since the foi-mer bulletin was written. I 
refer to an adjustable and movable chair-desk, which can be placed 
at any part of the room, or taken from room to room without trouble. 

Whenever it is possible boards of education and architect should 
consider together the question of school furniture. Boards of edu- 
<^Rtion should be guided by the advice of those who have technical 
knowledge of such problems. 

A fixed case or cabinet is necessary for each classroom, where books 
and material may be kept safely and out of the dirt and dust. A 
comparatively small but neat table, with a comfortable chair, should 
be provided for the teacher in each room. 
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VI. LIGHTING. 

It is safe to say that the demands made on the eyes of school chil- 
ilien are greater now than at any previous time irf the history of 
education, and therefore wliatever <j®n be done in the way of furnish- 
ing better light for our schoolrooms will serve to make school work 
less fatigiiing and iiidiroctJy more interesting. And it must ever be. 
held in mind that the problems of light fng, heating, and ventilating 
schoolrooms ai-e far more complex and difhcult than those connected 
with lighting, heating, and ventilating a living room at home. But • 
it seems that this is a very difficult tiling to learn, both for teachers 
and school officers. If childi-en could be allowed the same fiTcdom at 
school that they are allowed at home,, and if they could have the same 
average amount of space at school that they have at home, then 
many of the suggestions otfefed here would be out of place. But at 
liresent, when a teacher must manage, direct, and teach from 40 to 50 
children in a room so small as to afl'ord in many cases le.ss than 15 
square feet of floor space per pupil, many difficulties are of necessity 
introduced. It reriuires persistent reiteration and striking objective 
illustrations of Tliis dilTerence between home and school conditions to 
bring teachers to act accordingly. The habits they have formed in 
llieij’ homes In these particulars must be overcome before they can be 
trusted to be careful of these things in their schoolrooms. 

The problems connected with the proper lighting of schoolroopae 
vary to some clcgi*ee in different parts of our country. California 
and all of the States of the Soutliwest enjoy more sunny days, and 
hence get more regular and continuous hriglit light than any of 
(lie Eastern or Xortheim States. Besides, in this same region the 
air is often freer from dust and smoke than it is farther north and 
ea.st, and this renders both the direct and indirect light unusually 
strong. During several months of the year the landscape in the 
Southwest presents a wide expanse of browns somewhat dazzling to 
the eyes as It reflects the bright rays of the sun. To the north pnd 
northeast l)oth the quality and quantity of the light is affected bythe 
dazzling snows of winter or, in some places, the shades of summer. 
Taking all of these things into consideration, it is impossible to for- 
mulate rules which will apply equally well in all parts of our coun- 
tiT. Most writers on this subject have, however, neglected to take 
into account these varying conditions, and have stated their rules and 
principles as if they could be universally applied, and school authori- 
ties who have tried to follow such directions without seeking ad- 
'vice concerning local conditions have, in many instances, made seri- 
ous blunders. 

Jn the northern pari of our country where, during the winter 
season, twilight beg^ comparatively early in the afternoon, where . 
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the shadows are long; at noontime, and where cloudy, dark days are 
of frequeat occurrence, it is often necessary to require for each claas- 
room an amount of window surface equal to one-fourth of the area 
of the floor. In the Southwest it will be perfectly safe to limit the 
total ai*ca of the windows to one-sixth of the floor space. It must he 
understood, however, that these rules will hold good only in those 
cases where the windows are properly placed and whfire rooms are 
of the proper shape and proportion. Furthermore, it is necessary 
for architects and builders to remember that these figures do not 
represent the combined space inside the window frames, but the 
actual glass surface through which the light can enter unhindered. 

A sehoolhouse should be so constructed and so placed on the lot as 
to admit into the classrooms the early morning sunshine or that of 
the later afternoon. In the latitude of our country, schoolrooms 
should never be lighted by windows facing to the south. If windows 
open into a classroom from the south, despite all that can be done 
with ordinary’^ shades or blinds, bright ray's of the sun will find their 
way into the room during the busiest part of the day and will in- 
evitably dazzle and disturb the eyes of the children as well as those 
of the teacher. It will prove a mistake in nearly every instance to 
say that the teacher can so regulate the shades as to 2U*evcnt all such 
troubles. If we were to grant that double shades can Ik? ivgidated 
so as to shut out the direct rays of the sun, the fact still remains that 
very often busy teachera will neglect to regidate them proj^erly, and . 
consequently harm will result. During many years of observation 
on this point I have yet to sec a single classroom properly lighted 
when depending on light from south windows. 

While speaking on this point, though addressing his thought to 
the teachers of Germany, and, of course, to the conditions of German 
climate, Professor Foster, pf Breslau, has said: 

No curtains have jet been Invented which will keej) back the direct rnya of 
the min and at the same time let Mie diffused light of the clear .sky piis.s througli. . 
Ground glass has been recommended, but It Is too dazzling and blinding in the 
direct rays of the sun, and during cloudy days it Intercepts too much of the 
Ught 

Sine© the words here quoted were written many attempts have been 
made to solve the difficulties mentioned by the invention and manu- 
facture of many kinds of shades, but we have yet to see a shade, 
whether green or gray, buff or blue, which, if satisfactory when ex- 
posed to the. midday rays of bright sunshine, did not prove unsuit- 
able during the earlier and later periods of the school day. Some 
one may say, however, that the teacher must adjust the shades as the 
conditions change during the day. But teachers do Aot adjust and 
can not be trusted 'to adjust the shades so as to maintain a regular 
light when windows open to the south. 
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But if it is difficult to use shades to regulate properly a south 
light it is more difficult and, let us say, almost wholly impossible to 
do so with the common shutters or slat blinds. I have found that 
even when th^Se are new and all of the slats are in place, just as 
with the shades, they aie ver}’ frequently neglected and therefore 
dangerous; but the difficulty is especially gi’eat when, after a short 
time, all the slats do not close equally tight. Through the chinks 
thus afforded pencils of light stream in, producing that peculiar 
j>ainful adjustment of the eyes which not only induces undue fatigue 
of the eye muscles but also distracts the attention and annoys the 
child into a restless and careless mood. So the plain advice to give 
here is, do not construct your schoolhouse in such a way that windows 
will open from any classroom toward the south, for it is impossible 
to light the room properly in this way. 

As a result of a ye^r of scientific experimentation, conducted by 
Robert H. Southerland, the following results with reference to the 
proper orientation of school buildings were obtained:’ 

It was found that if a classroom faced toward the northeast there 
were only 105 desk Imurs of sunlight interference, while if it faced 
to the east to the southeast 2,458, to the south 2,885, toward 

the southwest 2,100, and towiird the west 828 desk hours of sunlight 
interference. Hy desk hours is here meant that direct sunshine will 
fall ojj the top of the desk during school hours, making it disagreeable 
and unliygiejiic from the point of view o/ vision to be so exposed, 
lliis means that if the windows of a classroom face toward the north- 
east there will be little interference as well as very little sunshine; if 
toward the cast the classroom will be subjected to a complete sunning 
before school l»egins and we will^ave to shield the desks for about an 
hour or an hour and a half to prevent direct sunlight from inter- 
fering. After 11 o’clock there will be no further interference during 
tile rest of the day and sliades may be pulled up and the entire win- 
dow used for proper lighting. "V^en the windows face toward the 
soutlienst during most of the winter months, the whole classroom 
will be interfered with until about 2 o’clock in the afternoon. With 
the windows fac’mg south during every clear day in the wintertime, 
even as far south as Nasliville, sliades must be drawn to protect 
tile children on the first rows near tlie windows. In so doing, those 
farther removed from tlie windows are handicapped by lack of 
light. Furthermore, the sun does not pass far beyond the center 
of the room at any time, and 'while those near the windows are 
bothered all day long, there is no direct sunshine on the north side 
of the classroom. Southwest exposure brings difficulty all the after- 

* Thcf«e experiments were conducted under Uie ffuldano^ and at Uie sugsestlon of the 

rMer of this bulletin. 
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noon, really beginning before 12 o’clock. It gives much greater 
terfercnce than the west light, and at the same, time does not pin 
the room as a whole so completely. 

From the figures given it will be seen tliat there are. far fewer 
hours of interference from the west than any other orientation. This 
is due to. the fact that schools are out from 2..30 to 3.30 o’clock, 
giving only about an hour or an hour and a half of actual trouble. 

Naturally there were two questions to be considered in this in- 
vestigation, namely, how to get maximum sunshine, in the classroom 
with the least interference by direct sunshine on the desks. By maxi- 
mum sunshine, is meant the maximum amount of space thoroughly 
sunned during the day. It is not a‘ question of supplying heat, 
but a question of purification and direct sunlight interference, for 
in the first place we get the ma.xinuun space of a classroom swejit 
by direct sunlight when windows face toward the east or west. 
We get the minimum space purified by direct sunlight when windows 
face toward the south, but likewise the maximum amount of inter- 
ferencei^ Tliis interference must be considered of great importance, 
for shades must be drawn to protect the children from the dazzling 
light upon their desks, while, at the same time, other children 
will be deprived of sufficient light, and ventilation wifi be interfered »■ 
with because the^indows are thus covered with shades. 

Taking these Wo sets of data into consideration, it was found 
that the best sanitation and least interference from direct sunshine 
was obtained when the classrooms faced either cast or west. And 
as I am able to state, without hesitation that the best orientation for 
classrooms is toward the east and west, this fact has been estab- 
lished beyond mere opinion. 

Southeast and southwest exposures arc especially to be avoided. 
The. windows should be placed in one side of the room only, and 
preferably on the east side in the buildings of one room. They should 
be placed on one side so as to avoid cro.ss lights and prevent the 
children from writing in the shadows of their own hands. The eyes 
of any pupil in the room will thus he relieved of the necessity of 
attempting to adjust themselves to unequal sources of light. P2ven 
as simple and as plain a necessity as unilateral lighting for school- 
rooms is not understoodf by many who know naught of school condi- 
tions. A physician recently rebuked me for recommending this 
method^f placing the windows, for he said that he believed it would 
be a very serious thing to ^us compel the children to use only one 
eye in their work. 

With unilaleral lighting -it is far easier to arrange for adequate 
blackboard space and to place it opposite the light, as it should be, 
than in any method of construction admitting light from both aides. 
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Furthermore, in large buildings it is practically impossible to plan 
for windows on more than one side on account of the necessary hall- 
ways and adjoining rooms. 

1 he windows sliould be placed as closely together as safety of con- 
st ruction will permit, and well toward the rear of the room — that is,^ 
the windows ought to be located so as to be as far as possible to the 
rear as well as to the left of the pupils when seated at their desks. 
In make this arrangement of the windows possible, it is necessay 
to determine, before they are placed, the direction toward which the 
pupils will face. This will be more easily understood by referring to 
the drawing showing the proper position of desks and windows. 

( Fig. 2.) Pupils should receive the light from the left in order that 
when writing the shadow of the right hand will not fall dii-ectly on 
tlio point whore the pen touches the paper. It follows, therefore, 
that if tliei-e be any pupils wHo use the left hand in^riting or draw- 
ing. .special provisions should l)c made for them so that they may sit- 
with the right side to the light. If the majority of pupils were left- 
handed, plainly the advice, .should be given to construct the rooms so 
as to have tlie windows to the roar and on the right side. 

It has Wen said tlmt the windows should be placed on one side 
only, and pieferahly toward the east. The last statement in this 
rule, of course, could not alwavs apply to school buildings contain- 
ing more than one room. In buildings of two, four, or more rooms 
it will (tfton he necessary to have the windows of as many rooms face 
the west as the ea.st. It still remains true, however, that those rooms 
who.<e windows face the cast, when other conditions remain the same> 
w ill l>e the most healthful and wholesome rooms because, of the early 
.^mining which they W’.ll get. And just liere is perhaps the best 
place to sny that while the north light is the most diffused and the 
softest which can be admitted into the schoolroom, it is unsafe to 
depend on maintaining the health of cliildrcn kept in schoolrooms 
witli windows looking only toward the north. These rooms will 
do for art work and laboratories, but not for regular classrooms. 
iMory schoolroom needs a sun bath each day to keep it pure and 
wholesome, and it is contrary to the simplest and plainest rules of 
•hygiene to construct a schoolhouse which will not permit of this 
mode of sanitation and disinfection- Also the first part of the last 
ride needs some slight modification in order tg prevent it from de- 
terring in certain-Kfases. There are conditions in most of the South- 
ei n and Southwestern States, especially in the great valleys, which 
dPmand openings toward the north, not for the purpose of getting 
additional light, but fgr ventilation and cooling. In the warm val- 
la's, during the early and later months of the school year, the heat 
is often so intense as to render it almost necessary to get the advaa- 
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tage of a breeze through the room. Under these conditions it is best 
to have some openings in the side of the room opposite the windows. 
Such openings have elsewhere been called breeze windows. If they 
open into a hall or cloister they offer no inconvenience from weather 
conditions or cross lighting. Tliese openings need not he full-sized 
windows, but better, small windows set 8 feet or more above the 
floor. In case these arc set in an outside wall th(n’ must be so made 
as to prevent rain from beating in, and covered on the inside with 
close-fitting opaque shades or curtains. This precaution, together 
with their height above the flooif will prevent such w indows from 
admitting a blinding light into the eyes of teacher or pupils. In 
those sections of our country where (here are many cloudy days 
during the winter and early spring, and especially in smoky cities, 
with tall buildings not far removed from the .school ground, it is 
necessary, as I have elsewhere said, to plan for at least one- fourth 
as much gla.ss surface to each room as there is floor s|>ace. The. 
difficulty comes in the proper placing of so luuch glass surface in a 
. single wall. 

If, for example, the room isJlO feet long, feet wide, and 12^ feet 
high, it would he necessary, according to this rule, to place iu a wall 
30 feet long i05 s^luaro feet of glazing. If the bottom of the win- 
dows are set 4 feet above the floor and the tops of them e.xteud within 
6 inches of the ceiling, the ^wTgth of the windows would then In* 
limited to 8 feet. In ender, therefore, to get the amount of window- 
surface demanded by this rule, 21 fei't of wallkurface would have 
to be used for glass. This would leave onlym feet for mullions 
between windows and the coimor sui)ports. This would necessitate 
the extension of the windows too far to tlw front so that some of the 
children in the room would be compelled to sit through (he day 
almost facing the w-indows. But it should be remcml)eied that in a 
room 22 feet wide it rcqtiires a smaller ratio of glass surface to floor 
surface, other things being equal, to give equal illumination. Those 
children who sit near the windows have plenty of light and those 
farther away ai-e handicapped accordingly. So when classrooms are 
reduced in width we may safely reduce the ratio of glazing to floor 
surface correspondingly.. Hence, .six windows 3 feet wide and 8 feet 
long will give ample light in such a classroom e.xcept in extreme 
nortliern climates or when buildings are badly placed. 

It rarely docs any .-good to attempt to make up the deficit of glass 
surface^if there be any, by setting windows in the i-ear of the class- 
room. Such an arrangement always disturbs the teacher, causes the 
children to work injtheir own .shadows, and to get (listurhing cross* 
lights. In the greater part of our country we have found that the 
ratio of glazing to the floor space need not be over 1 to 6. This will! 
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pivp ample room to set the windows properly and provide ample 
illumination. Hence, under ordinarj* conditions, there is no neces- 
sity for purposes of liphtinjj: to put windows in 'more than one side, 
of schoolhoiises properly placed and where the li^ht is not cut off hy 
fop, smoke, or hipli horizon lines. 

In the earlier e<lition of this bulletin it was necessary to stres.s 
unilateral Ii«ihtin^r far more than it is now for the simple reason 
ihal it was an innovation and people had to be convinced of its value. 
Dm injr the jia.st 10 years practically all pro^ivssivc communities 
and all capable school architects have accepted this as the best type 
of lifrlitinf. Hence there is no need at the present to enter into 
extended ar^iuinents pro and con. Furthermoie. methods of buildin^t 
have made rapid profriess and what once seemed to be a difficult type 
<d 1.111 Idin^r to comstriict is now easy. It may be repeated li-re that 
a classroom 22 feet wide is, other things being equal, better than one 
24 feet wide. The farther north in our coimtiy the better results 
"c get, in the way of satisfactory light, by reducing the width of 
the classroom and thus eomiuamling good light with a smaller ratio 
of glazing to (lie floor siirfaiu'. 

I he distance between the floor and the lowest part of all class- 
room windows slu.iild be greater than it is usually made, in order to 
prevent the light from shining directly into the pupils’ eyes. The 
window sill should he at least 4 feet above the floor, sJ that all 
light falling upon the desks Avould come from above the level of the 
cye.s of the pupil when seated at his desk. This is an oxceedinglv 
imjiortant direction, for, when windows are so con.strncted, the dan- 
ger of misplaced and disarranged shades is minimized. Some of the 
Kiiropean cities require that the bottoms of the windows must be 

place. 1 as liigh .ahovo tire floor as the tops of the pupils’ heads when 
sealed. * 

In order to get the best light and the most of it for the amount of 
window surface, it is ah.sohitely necessaiy to run the top of the win- 
dow's as near to the. ceiling as possible, for it is plain that 1 foot of 
wmulow surface near the ceiling of the room will do more to lin^Ht 
the room than 2 or 3 feet near the bottom. The tops of the 
wiiido^vs ought to be at least 12 feet above the floor, for this will 

insure sufficient light to those pupils seated farthest from the 
windows. 

len yea^ ago there was a tendency among school architects to 
intioduce into schoolhoiises a coved or curved ceiling line. This 
tendency was condemned at that time and reasons given why it was 
a mistake. During the intervening yeare this mistake has been cor- 
rected, and It IS a rare thing to find architects specifying such con- 
struction, The main reason for condemning this practice was, 
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as can be inferred from the above discussion, that it necessitated 
dropping the tops of the windows too far below the ceiling line. 

As mentioned elsewhere, no pupils should be seated at a greater 
distance from the windows than that equal to twice the height of the 
tops of the windows from the floor. And this, too, only on the condi- 
tion of the proper amount of window surface. Where it is impos- 
sible to get suflicient light from ordinary windows, due to errors in 
plans or to conditions over which builders have no control, prismatic 
or ribbed glass may occasionally be used with profit. As the re^lt 
of a series. of tests made by Professor Norton, of the Massachusetts 
Institute of Technology, it was found that by the use of this ribl)e(l 
glass, set in the upper parts of windows, the illumination on dark 
days could be increased under certain conditions^ from 40 to 50 
per cent. 

The proper arrangement of shades for the windows is not an easy 
matter. Blinds ought not to be usj'd at all, for t^ reasons spoke.n 
of above, and for the further reason that they are far more ex- 
pensive than common roller shades, and frequently become hard to 
manage. 

The host arrangement of roller shades which has been devised 
consists ill using two separate sets of shades for each window, both 
fastened at about two-tifths of the height of the window, the upper 
one to pull up and the other to pull down. Care must bo taken to 
place them in such a way that they will not rub together when both 
are rolled up, nor leave a chink through which a stream of light 
may pass when both are unrolled. Special brackets liave been de- 
vised for these fastenings and are now on the market. The shades 
should be wide enough to cover the window and extend over each 
side of the window frame, to prevent rays of light from passing the 
sides. This lasf precaution will save much annoyance later. 

Tliere is on the market now a ‘type of shade which folds rather 
than rolls; fastens at the center iilxive, and can be adjusted to cut 
out the light from any part of the window. It requires more care in 
handling than the roll type of shade, but if teachers will learn to use 
it and take the time to adjust it carefully, it will meet the needs bet- 
ter than any single shade. 

Tliere has been a great deal said about the proper color of the 
shades, and many experiments have beCti made to find the colog and 
tint most satisfactory to the eyes of children, which will at the same- 
time serve to prevent the entrance of dazzling light. Some have ad.- 
vised the use of an opaque dai^k giwn shade telow and a translucent^ 
lighter gjeen one above. This arrangement, however, can be satis- 
factorily only when the shade used above is sufficiently opaque and 
sufficiently dark to avoid that peculiar greenish light which makes 
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'for discomfort. Rowe, in his excellent little book on Tlie Lighting 
of Schoolrooms, says : 

I Imvc found bisque (a 
enough to annoy or dii 
roltus of the handinade tint 
M‘i|uiiTiiierits of < 'ohn's tester. 

SinciTtli^glit of the room is modified both in amount and qusility^ 
hy the color of the walls, it is in place here to speak of this. \Vhat 
color is best for the walls of a schoolroom i The answer to this ques- 
tion will be given by sunuuarizin^i a report made to the school board 
of New York Oity by a committee of the best known oculists of the 
• city: '' 

(1) llie wall .«;pace between the floor an'tl the. window sills and 
the chalk trouglis should be a light brown. 

(2) Side walls and ceilings should be. a light buff tint, or a light 
gray, Tlie red end of the spectrum should never be used in school- 
room decoration, for it absorbs too much of the light. 

(;i) Lighbcoloi-ed wood should be selected for the fuiuishings 
and furniture of the room. 

(4) Tlie color chosen for the walls and ceilings should be chosen 
for the most unfavorable days. 

(o) The woodwork in th^ schooli-oom should not be highly 
polished. Natural finish a dull surface is best. 

SUMMARY. . , 

1. In those parts of our country far to the nortli, where the sun 

is low in the south a greater part of the school year, and in those ^ 
locations where- fogs and cloudy weatlicr prevail or wliere tlie air 
is clouded with smoke, architects ought to allow to each room one- 
fouilh as much glass surface for the purpose of lighting as there is 
H<Kjr surface. In the South and Southwest where sunshine is abun- 
dant and where the sun i.s higher above the horizon at noontime, one- 
si.vth as much glass surface as floor surface, when the windows are 
properly placed, is sufficient. In general, w’hero there are no hills, 
high buildings, or trees to olistruct the light, and where the- atmos- 
phere is comparatively clear, one-hfth as much glass surface as 
floor surface wi41 suffice. 

2. The bottom of the windows should l>e at least 4 feet above the 

floor. . 

.‘1. The windows should be placed as closely toother as safety of 
construction will permit and as far back toward the rear of the room 
as i)ossible and to the left of the children when seated at their desks, 

4. To aid in grouping the windows closely together iron or steel 
mullions should be used with the inner and outer sides having 
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roiindod cdjiPS in order tliiit tlie lijilit from the NNindoA^s rnftA he 
ecjuallv distributed over the room, that as much lipht as possible 
enter, and that no shadows may fall on the desks near the windows. 

r>. The windows should extend close to the ceilinji. for the. best and 
most etTeotive. lifjht comes from the top of the windows and spreads 

over the entiiv room most evenly. 

f). ^Miere tall hnildinjis or hijrh hills raise the horizon line on the 
window side of school buildings, i)rismatic or rihl)ed glass should he 
used in the, upjjer part of the windows, for this both scatters and 
increases the light in darker parts of the schoolroom, d'his sort of 
glazing should not be used on the. lower pa'rt of the window.s on 
account of the glare produced. 

7. In hot climates, where during part of the .school year a bieeze 
is refreshing and acceptable,^ here should be ]ilaced, when pos.sihle, 
at least two small windows 8 feet above the floor in the side of the 
room opposite the windows. These breeze windows should be hinged 
to the lower part of their frames or placed on a pivot and covered 
with opaque curtains. Such windows are not for tlie purpose of 
light, but. as suggested, to atford oi)enings for an alleviating breeze 
when* conditions demand. 

8. Sliding slat blinds or outside shutters sbonld never be used in 
schoolrooms either to cut off the direct rays of the sun or for deco- 
rative effect, for they aie both expensive and ill adapt'd for school 
purposes. The best means so far devised and at the same time the 
cheai>est and most easily managed appliances for tbi.s purpose are 
double shades or the single folding sha«le recently put on the market. 
These double shades shoidd be fastened at a point about two-fifilis 
up the win<lows fnm the lower .sill. . They should he fastene«l in n 
specially devised broket (such brackets are on the market), so that 
while one sha«lc will close the upper part of the window, from below, 
the other will close the lower part of the window from above, (’are 

iliould be taken that these brackets are so constructed and so ])laced 
that no rays of light can pass between the two sbadc.s, either when 
rolled or imrolled. Tl%slmdes shofild l)e s»ifficiently wide to prevent 
the rays of light from entei’ing at their sides. 

9. It is a very difficult matter to hit upon the proper color of 
shades and at the same time to get those sufficiently translucent to 
allow a maximum of light to pass through w’ithoiit producing a 
glare. In general, it may be said that a light unobt rusive green seems 
to be the most satisfactory. This, however, will in part, depend upon 
local conditions and the proper situation of the windows. Green is 
a very troublesome color to handle in'a schoolroom, and tests ought 
to be made in all cases before final decision is made. For it often 
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lijippens that a slight variation in shade or the quality of material 
makes 41 decided difference in the quality of light in the schoolroom. 

10. Ihe great amount of blackboard surface used in American 
.schoolrooms tends to absorb much of tlie light. On dark days when 
these are not in use it has been found tliat great relief can be afforded 
lliose children who sit at the desks farthest removed from the win- 
dows by drawing down light curtains over the. blackboards. Profes- 
sors Bas(iuin and Scott report that “by the introduction of screens 
over the blackboards” they found that in rooi^ receiving unilateral 
lighting they could by the use of such screens increase the light at 
the darkest seat in the room 50 per cent. 

11. Hy reducing the width of classnwms to 22 feet it is much 
easier to get jiroper illummation for all the children than it was in 
Ihe old type of classrooms 24 to 26 feet wide. In this room, five 
rows of de.sks are placed while in the older room six rows of'^ngle 
desks were. set. I'he distance, therefore., of the last row of chil*> 
diet! from the windows was greater in the old type of cla.ssroom than 
the one I am now adv(X‘ating and hence their desks were not so 
readilv illuminated. 

^ ft 

VII. HEATING. 


Before entering upon a discussion of the. various methods em- 
ployed in heating schoolrooms, it will be well to consider briefly 
this question: At whilt temperature should the .schoolroom be kept? 

VeiT thorough investigations of this subject, especially those con- 
ducted by the New York Commission on Ventilation, have estab- 
li.'ihed the fact that a temperature, of from 66° to 68° (with a 
relative humidity around 50 per cent) iS the best for .school work. 
Cortainlv 70° is the ma.ximum allowable. 

* 4- 

'I'hese figures may all be misk*nding, however, for th^cc^struction 
of Ihe schoolroom and the methods of heat distribution epW vitally 
into the*<]ucstion. For example, one schoolroom with da^p walls and 
pooi ly constructed floors may be quite uncomfortable at 68° F. at the 
breathing line in the center of the room, while another, with damp- 
proof walls and double floors with deadening felt between may be 
quite satisfactory with an even temperature of 66° F. One frequent 
complaint from teachers arises from the fact that t^iere*is too much 
disparity between the temperature at the breathing line for the chil- 
dren while seated and that for the teacher while standing. There is 
a real difficulty here, and it can be remedied only by double floors well 
deadened and protected from drafts and more effective methods of 
evenly distributing the heat. Naturally, heated air moving by the 
force of gravity will sceWhe upper paftt of the room, and unless it 
finds an exit theiv will remain until it becomes cooler than the ascend^ 
ing currents, when it will. slowly descend. 
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Every school should be supijlied with two or more accurute ther- 
'momcters, so that the sjipervisor as well as the teacher may know 
the exact temperature maintained at the breatlting lino and at the 
floor line in all parts of the room. These are not expensive luxuries, 
but may serve to forestall a pood deal of complaint and furnish 
indisputable evidence for the edification of all concerrre«l. 

Certain discomforts which were hitherto connected with breath i up 
foul air are reallv due to workinp in overheated rooms. Dullness, 
headaches, and peneral heaviness of mental action may. and often do, 
find their immediate causes in superheated air, which by interferiiip 
with the elimination of body heat, upsets the normal physiological 
activity of the body. On the other hand, unless the children are 
comfoiiably warmed in cold weather, it is not only iinpossilile to 
carry on Ttle work of the school, but it is jmsitively danperous for 
them to be q,uiet. It is absohitely essential, flien, to make pro- 
visions for adequate, heatinp. This last statement seems to be a u.se- 
less one, for it is a- mere truism; but, sad to say, it is what one 
mipht with propriety call a theoretical truism rarely realized in 
practice. 

1. FIREPLACES. 


Old-time schoolhouses were hcate«l by fvreplaces, and, in peneral. ' 
those pupils close to the lire were loo hot/ while those at a <listance 
were uncoin,fortably cold, for such a lire is more cflective in creafinp 
drafts in a schoolroom than it is in pivinp out heat. In a room so 
heated there is a i)artial vacuuih created, rausinp the outside cold air 
to pour in at every possible crack or crevice and to move directly 
toward the fire. The day of the open fire in the schoolluiusc has 
almost pone, for, while it had some advantapes, it failed to accom- 
plish satisfactorily and economically its purpose. It was cheery on 
mild days and totally inadequate on cold days, but it was jiepood ven- 
tilator — indeed, too good. In comparatively recent years fireplaces 
have been constructed in such a vvay'as to warm the fre.sh air and in- 
troduce it into the schoolroom through ducts ab()vc the fireplace. 
This style has a distinct advantage over the oripinal in that it helps 
in preventing drafts and at the siirae time is more economical of fuel. 
But fireplaces in school buildings ttre inadequate mid InefTective save 
In well-constructed buildings in mild climates. Even so, tlie trouble 
of keeping up the fires and preparing the wood is too great to com- 
mend them for iffee in a biisy schoolroom. Most fire|dncc.s and^prat^s 
waste more than 90 per cent of the fuel. As an au.’^iary to ventila- 
tion, when the heat supply comes from a furnace or through steant^ 
eoils connected with the fresh-air inlets, the fireplace correctly placed 
is useful and effective. 
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• ^ 2. BOX STAVES. 

efficiency and economy. 
It heated tlie room but afforded no effective means of equalizing the 

(emp^iature in the vunoiis parts of tlie room, meivsituated in the 
ten (>i of the room it wa.s in the way, and because of the fact that it 
was out of the. quest mn for a pupil to .sit near it when it was heated 
.sul icently to meet the demands of those occupying benches ne.xt the 
vails much ot the best space of the schoolroom was wasted. If 
placed near the end or .side of the room, it was ineffective for the 
mom as a whole. The roastings to which the school boys of a cen- 
eralion ago were subjected remain yet as vivid impre.ssions. Foilu- 
nately, vigorous out door emi.loyment.s and sports, togel her with short 
H hool terms, imnin.ized the danger^ In early dav.s the school build- 
ings built in such a way that the wiml sw(q,(. under the 

flooi at vill. Double floors with deadening felt were not known, or 
d they were, knowledge in this case at least had rto relation to virtue 
Single floors with open crack.s were the rule. The walls were made 
of studding, colored on the outside with one thickness of clapboards 
put on shingle fashion, and on the inside with wide boards tontmed 
i.n.l grooved. .Shrinkage was ample and hence the stove must be 
kept red hot. m cold weather. Log houses well clwlfel were' in 
s<mie. respects much better, hut small and awkwardly fking windows 

III these generally evened up the difficukies. ' 

The great majority of the counfry schools in parts of our country 
. niv vet Ihe. b«.x-stove .tu, l.ut II, e JjuiUlings »re being ...oreVare- 

lully made, and hence flie childton are somewhat betlcr protected 
from the cold. - M • i cv* 

I j. JACKETED STOVES. 

The j,jckcted stove is the ne.M step in the evolution of heating 
small school bmidmgs. A jachctetl stove, as its name indicates^ 
la a s ove surrounded withe casing or jacket, between which iacket 
and the stove, there is left an uir spaed connected directly by means 
of one or tvvo ducts with the nir outside. Those ducts pemit the ' 
coiil fresh air from the onisi.le to come in renta'ct with the stove 
and when it is warmed to rise directly into the schoolroom. The 
jacket vvhen properly fitted serves to krep this fresh air close enough 
to fhe stove to warm it, and at the same time to deliver it into the 
room well above the breathing line. It is well to provide the fresh-, 
air inlets with dampers to be used during troublesome winds. 

In recent years a great many varieties of jacketed stoves have been 
pu upon the inarket^ all of them using o^ course the same principle 
of heating fresh air and distributing it through the room and at the* 
same time creating a circulation Jjy exhansting the air in some 
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fashion near tlio slovo. They can he set in tlic corners of the room, 
draw the fresh air directly from without, and heat and deliver it to 
the classrootiis directly. At one time it was thought of great im- 
portance to have an exit flue or a pipe attached to tlie stove and ex- 
tend nearly to the floor. The theory was tliat as the warm ex- 
panded air swept upward and outwar<l to the various parts of the 
room that the air would leave the room through this flue and 
thereby create considerable circulation. This theory works in part. 
Abut is not nearly so eflfoctive as many imagine, l^lnch of the incoin- 
•ing air goes out around windows and dooi’S and various openings 
in the wall, especially those higher up in the’ room. The 'heavier 
air lies nearer the floor and hence is not inclined to hi' drawn readily 
throujih the exit flue. In the former edition of this ladlotin more 
'stress was laid on the nece.ssity of providing exit (liU's than nn\}^ 
seinns justifiable. The (friction in these flues is often so' great and 
their lack of sufficient draft so correspondingly poor, that a 
smaller amount of impure aii* is exhausted than was tliought to he 
the case. I do not mean by this discussion to suggest elimination of 
these exits from jacketed stoves, .but simply to warn schoolmen against 
hcJicvhu/ that the jacketed stove irJU rrufilofr a schoolroom. It 
will aid much in very cold weather, but in mild weather it Is of very 
little use in supplying fresh air to classrooms. The fact is a 
jacketed stove can not he trusted to ventilate satisfactorily at any 
time and not even passa*bly, save in cold weather, hut is of grout 
service in equalizing tlie (emperature in various {larts of a cla>s- 
room. But it is the best method of heating where a central system 
can not he installed. Ev?rv country si'hool. or for that matter 
village schoid. not supplied with a central heating plant should be 
supplied with jacketed stoves. 

4 HOT-aIK fUUNACES. 

Hot-air furnivccs are so well known, that any extended description 
of them is unnecessary. Suffice it to say that the furiuice of a hot-air 
heating system must be placed in a' basement or at least in a room 
lower than the space to be heated unless mechanical contrivances 
are utilized to drive the heated air into the building. Like aiu 
central heating system it has the great advantage of keeping fuel 
and other debris oiHi of classrooms and confining the fire hazard to 
some centrat' locution where it can be guarded nmyh more safely. 
Naturally the distribution of d«c4« leadmg-to. various rooms to be 
heated and the location of the furnaebs are of prime importance. 
Very frequently' disastrous mistakes are made in locating and prop- 
erly proportioning the system of ^ ducts to the. varioils rooms, A 
hot-air. furnace gives off heat quickly, an^ likewise, unless care- 
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fully luindled. loses its heat speedily and hence is likely to cause a 
<rou(l deal of fluctuation in temperature in the idassrooms. There 
are some serious objection in addition to the forem.in<r which mav 
l.e l.riefly stated as follows: 

There is dan^rpr that the -ases produced through combustion, 
especially of coal (ir oil, will leak throu^^h the joints in the furnace 
and enter the air passing; into the schoolrooms. Tlie danger is espe- 
cially marked when through carelessness of the janitor or the person 
who (ends the fires the furnaces are overheated and then somewhat 
Hiildenly allowed to tmol by openiiigthe doors of the lire boxes. In 
cold weather, when it is necessary to lieat the radiating .surfaces very 
luit to .sfii)])ly enough heat in the rooms, tlie danger is more jnarked, 
li must ever be remembered that however tight the joints are made 
in the beginning, any furnace lire box is subject to great strain, 
llirough the expansions due to heating aiul^the contractions due to 
. cording. I hese .strains will in time open the joints amj furnish 
opportunity for some of the carbon mono.xide and sidpliurotis ga.ses 
gemu ated by a coal fire to escnjic into tlie air ascending to the moms, 
llie only remedy for such a defect i.s to make the lieat<'rs so large 
iluit it will be unnecessary to make them very liot to raise the amount 
- rrf air needed to the temperature required. It is obvious, llicn. that 
an overworked furnace is the most dangerous furnace, when leakage 
of gases is considered, and the most' expensive in the cost of fuel 
ami labor. The practical lesson to learn here is this: If a hot-air 
furnace is to be used for heating the air and delivering it to tlie 
schoolroom, it is es.scntial to install one abundantly large, so as to 
lieaf all tlie air needed without the necessity of overheating the 
fire box. It is in no sense an exaggeration to a.ssert that 75 pei*^ cent 
of (he furnaces for lieat ing schools which I liavo examined are too 
.small for either safety, economy, or health. 

In laige buildings where this method is ^ised it is "ood economy to 
have two or more furnaces in difl’et'ent parts of the ba.semcnt anil to 
adjust the fires accordingly. This plan,of .separate furnaces has the 
double advantage of preventing overheating ami of making it much 
ea.sier to introduc* the air into the rooms without .senoiis friction in 
the ducts and with a minimum loss of heat througli radiation. For 
long air ducts, especially where there is much horizontal run, ofler 
so much friction to the pas.sage of the air tlirough them and afford 
an opportunity for ^ much loss of heat that they me almost useless 
when depending on gravity for air movement; and even when a fan 
is u.sed they arc still ineffective. 

When cold air comes in contact with overheated radiating sur- 
faces it becomes dry and, ns it were, parched. Such air is in effect 
des<Tt air, and when introduced into a schoolroom will rapidly absorb 
0.^14G*— 2 r r> ' ’ 
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inoissluri’ from (Ik* skin ami especially from the linin*; memhranes of 
the eyes ami air passajies. Such continual ahsorption renders tlie 
skin, and more specially the mucous membranes i»f the eyes, nose, 
throat; and trachea,, dry and harsh. Sifch a condition, as everyone 
ou"ht to know, offers ideal opportunity for patlio«renic <ierm> to lay 
hold of these delicate tissues and penetrate into their crv{)Ls. When 
the linino: memhranes of tlio air passages are coated witl> their normal 
moisture or nniciis it not only serves to pievent these gernis from so 
readily reaching the tissues but it also catches dust particles otkI 
therein- prevents them from being drawn into the lungs. After a 
ri<le in dust and smoke the condition of the lining menibnincs of the 
nostrils will hear witness to this fact. Besides, it seems fjuile ]iro!i- 
ahle. if not certain, that th^se mucous exijdations may have germi- 
cidal imiporties which have hithei-(o escaped scientific detection. 

•Vll bot-air furnaces should lu* supplied with some means of mois- 
tening llu* air l)ofoi-c it is introduced into the schoolroom. ^sp(*ciallv 
is this iicci’s.sarv in cold dimatos where the amoimt of moist ure niixed 
with tin* air is necessarily small and where, its temperature musT lu* 
raiseil -in'^ or .'jH' F. The expansiiui of the air thus taking [)iuce will 
further reduce the |»ercentage of saturation very greatly, and s('rions 
and annoying dryne.s.s will result: and then we have a desert atmos- 
phere in the scho(droom. The problem of heating is intimately ct)ii- 
iiecU'd witlrthe prohlcin of securing satisfactory humidity in the air, 

()h\imisly, the supply of fresh air to the radiating surface of a 
liot-air furnace or, 'for tliat matter, to any heating s»>rface use^l should 
enter through a clean passageway and from n point well iihove the 
ground. The walls of tlio passageway and the fresh-air chamber 
near the furnaces shmdd he carefully constructed of glazed brick or 
lined witivsmooth, hard cement, in oixler that as little friction as pos- 
sible will residt a.s the air passes -to the heating surfaces. Tlie flooi-s 
of the.se air passagf's should Ik* cemented and kept scrupulously clean, 
for any dirt or dust that enters them will <piickly Hnd its way into 
the scliool rooms. 

Tf (he ojicning for the. entraiu'c of ?resh air is placed (5 or S fetit 
from the ground there is much less likelihood lluit dust from the 
jdaygronml. the roadway, or street, or contanfmated ground air will 
he drawn into the .school room.s. 'I’his opening should be securely 
screened so as to keep out theMrgyr particles floating in the air dur- 
ing high winds, ami to prevent, anything from being thrown into it. 
«nch ns apple cores, orange peels, or anything else that woidd vitiate 
tlie air or litter the floor. These passages must 1 h* carefully closed 
Ik'Iow and as far as ])ossil»lo made air-tight so that fmd air may not 
he drawn into them from (lie Imscinent. The locution of the opening 
to receive the ingoing fresh air is n jnattcr of much importance on 
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acmiinl of the influence of winds, the danger from dust, and the need 
of (Uawing the air from the purest source possible. It has l)oen 
found that if this air can be drawn from the south or warm side of a 
budding there will be a decided saving in fuel. Carpenter says: 

It may hp Ucmoiistnited by a pronerly protected tliermometcr that the averace 
<U,y tornperature of air l.s hitrhei; on the south than on the iiortti sKle of a bulld- 
mtr The (UlTerence ..ften reaches 10“ F. An average of 5“ F. would make It 
hii^bl.v advantap....«s to take the air from the south rather ti>Hi. from the north 
side of a htiildlnK. If an average rise of ;«» F. Is needed In the air teraiieraturc 
.11 vent.latl.iK work, then one-seventh of the heat required for that rise ould 
be jtai.iod by cboosinp n south as neainst.n north Iwation for the Inlet 
(Mei.lnit' ami Veniilntln>r nuildinps, by Dr. ItoHo r. Camenfor. pp. 451-15- ) 

The fresh air must be brouglit into the bottom of the heating chnm- 
hi-v .so that even on windy days there will be no possibilil v for reverse 
ciinents. and that at all times there wiH be as little hindrance to the 
easy movenioMt of tlie air as possible. 

All things consideivd, e.speciully wlion an ample radiating surface 
Is in.slalled, when the ducts leading to the rooms are inathematicallv 
l.ioiioiiioned and not too long, and when proiier means arc affordetl 
for limmdifying the. air, hot-air furnaces are fairly satisfactory in 
the milder climates of our country, and if carefully kept in repair 
llietc IS no valid argument totally condemning them. The main 
troubles come through overheating, lack of humidifleation, and 

iiulia lanced system of ducts leading to the various rooms and neglect 
in upkeep. ^ 

It is unnecessary to state or discuss in this case the various rules 
used lor determining the e.vact amount of radiating surface needed 
to meet easily and safely the demands to be upon any 

i^ysiem of heating. 

Ihe.se are inattei-s for the expert engineer to determine, and a 
m IiooI hoard will act wisely when it seeks and pavs for such advice 
Ibis caution, however, ought to be given : Some expert engineers- 
mdeed, many of them-know little about the demands of schools 
Khd It IS always better to select for consultation one who has made 
a ciirefiil study of the peculiar needs of schoolroom heating and 
especially one who has no connection with manufacturers of heating 
systems. One. duty, and a very important duty indeed, which such 
an expert advi.ser ought to be called on to'perform, is to test the plant 
when completed and be sure it fulfills the contract signed. 

6. HOT-WATER ^EATING. 

In the past, few yenis hot-wateMieating systems have been in- 
.«tul ed in greater numbers in school tWiildings than theoretically one 
con d have anticipated, and yet the* are some major difficulties 
with this system when applied to thd heating of school building*. 


58 


AMERICAN SCHOOL BUILDINGS. 


The one outstanding disadvantage and danger is tliat during sevorelv 
cold weather, during vacations, the radiators, whicli, of co^jj^se. are 
necessarily filled with water, will freeze and burst unless emptied 
or the fires kept burning. Were it not for this particular dilliculty 
there would be no hesitancy in reconunending hot -water systems 
for medium-sized school buildings, for in many rcs[)ects it is the 
best system of central heating thus far devised. In the first place, 
it is far more regular and steady than either steam or hot air. It is 
more easily regulated, it is free from noise and ‘‘ air-scorclting'" 
and more economical of fuel. It is a little slower, howi’vei', than 
either of the otlicr systems, but once the rooms are heated variation 
is very slight. It has oiio distinct advantage over steam, lu miid 
weather, wheti only a slight increase over outside temperature is 
deniandeil. small fires will produce, the result and keep he.d going 
that in a steam boiler would produee no effect because obviously the 
fires must be heavy enough with steam heating ])lanls to (level<»|i 
steam before any heat can be snpplii‘<l. 

Speaking iti general terms, it is not safe to install a hot water 
system in very cold climates, hut in mild climates it can he ii.-cd 
safely and satisfactorily if all necessary precautions are taken and 
the sy'stem is installed tinder the guidance of a competent engineer. 
There is far less e.xpense attached to keeping np a carefully planned 
hot-water system of heating than any other known system. Xatu- 
rally, it requires a greater radiating surface for a given space than 
steam, but offsets this difficulty with a nmch steadier ami more regu- 
lar heat. There will probably he in the next few years a rather 
striking growth in the. number of hot-water heating systems installed ' 
ij^chool buildings in the milder parts of the country, and this will 
\doubtless be in the line of advancement, 

\ 6. STEAM HEATING. 

most generally used method for heating the larger school 
building is tliat of dii'ect or indirect radiation or both from the 
radiators of a steam heating plant. Within the past 10 years low- 
pressure systems of steam heating have been installed in a great 
majority of the new buildings constructed. The one great advan- 
tage of steam heating liesln the fact that it is much easier to regu- 
late the heaH in the various rooms, and to proportion it properly,' 
especially in large buildings, than any other system. Ten years ago 
it was practically universal to use, in connection with a steam 
heating plant, a plenum fan system to blow the ai^ over the radia- 
tors into the various rooms. Later the split system was developed, 
in which a part of the radiating surface is located in the various 
rooms to be heated, and the rest left in heating chambers and con- 
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nc<1o<l np with the various rooms by inlet ducts through which fans 
o)M‘rate t.o force in warm fresh air. Tin's devolopment took plac« on 
llie Ihonn- that proper ventilation could he scnired by the plenum 
."\steui in \\liich doors and windows of classroitnis wore alwnys kept 
closed and ail- forcial in' and <uit by means of the fans. RoceJfcy, 
tlK.nm^rhfroinfr i n vest i<ral ions have somewhat changed our attMide 
m this legard and at the present time there is a growing tendency to 
(lej>end more completely on direct radiation without the aid of the 
Ian system. This point will he discussed more completely under 
die general heading Ventilation." 

.^leani radiators placed in the schoolroom are often disconcertingly 
Moi-y. '\lu‘ hammering or slapping sounds which are not infre- 
(iiu nily lieard i^v. veiy annoying and distracting alike to the teacher 
and the piijiils. Xo wayjias been devised to get rid entirely of these 
disiiirhancc.s, for they st'o’in to he caused by the rising steain catching 
and driving hack the returning stream of water pi*oduced hv the con- 
(Icnsal ion of the steain already used. In addition to this noise in any 
system of steam coils, the. valves get leaky and the escaping steam 
wdl set up confusion, or the dripping water will injure the builcHng. 

All of the so-calle(j vacuum sj-stenis of steam heating are designed 
to lu-evcnt this iioisc^ and in addition to manage the steam supply 
m the radiatoi-s .so tl^t the temperature will he automatically reg- 
iilnted. Hut systems of this type, which I have seen in use, andior 
winch large elaims haw been made, are not free from beating noiLs, ‘ 
nor will they at all tinies properly rogidate the temperature, Tlieo- 
n'lically. they may he |ll that they claim, and if perfectly .set and 
furnished may siillice hf practice; but I am told by a distinguished 
engineer that thu.s far there is surely a discrepancy between the 
claims made for these system.s and their practical workings. 

Sieain heating is lietter adapteil to cold climates than it is to those 
pail^ of our countiT where, mild to medium weather prevails threugh 
the greater part of the winter sea.son. Tliis system of heating, how- 
ever. frequently requires more care than any other system now in 
poneral use. Tin's is largely due to the fact that the* radiators, of 
wliich a great numher are required, are often quickly heated and as 
quickly cooled. Tliis rapid expansion and contreotion ncces.sarily 
throws much strain upon all connections and when these are opened 
the\ are frequently hard to close. Tlie boilers of course require ex- 
poit care, espe^ iully where high pressures are used both to insure 
safely and to gnai-d against deteriorations. Leaking flues and steam 
fittings require the services of expert mechanics and this is expensive 
wrvice. Hut taking it all in all the l>est advice to give, especially in 
(hr colder climates of the countrj’, is to install a Ipw-prossure systeju 
of steam heating and to depend largely, if not entirely, upon direct 
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radiation and a tlioroiiphn^iinfr system of tlicvnu'Stats to ro^ridale 
Die he^it in each room. Of course the utmost care must be taken to 
proportion and apportion the radiators in the several rooms and to. 
make certain that the distui‘binp noises or “ water-ha miner i ups*’ are 
eliminated as completely as possible. 

It is essential that every board of education upon whom the duly 
of building schoolhouses rosts should see to it that tlie best of e.xpert 
advice be followed in installing heating plants. Otherwise one cun 
not exj^ect satisfactory results. ' 

7. THERMOSTATS. 

When the heating of .'«choolrooni.s is wholly or is part dependent 
upon indirect radiation and warmed air introduced into the class- 
room, it is a vital necessity to have an ade<iuat€ system of thermo- 
stats to regulate the temperature of the air or rather to maintain 
a proper temperature inside the classroom. 

Such devices depend in one way or another upon the princijilp 
of expansion by heat and contraction by cold. The juactical 
difficulty to overcome has been that of hitting uixm a medium .suffi- 
ciently sensitive to respond and yet steady enough to prevent rapid 
fluctuations. Some use mercury as the medium, others sensitive 
metals of a more rigid form, and still others liquids of such a com- 
position that they will vaporize, at the temperature required. Gen- 
erally, those using mercury depend on making and breaking an 
electric circuit in which an electromagnet acts upon the dampers to 
close or open the entrance for hot air, and vice versa to open or 
close the duct permitting the entrance of cold or tom|>ered air. 
Those using liquids dei)end directly upon the force generated by tlie 
vapor to regulate the daiwpei-s. vyhile those using metals of a rigid 
sort depend upon the management of compressed air to do tl»e 
^ork required. These appliances have brought great relief to l)otli 
the teachers and the children, for without them the teacher was 
compelled to keep watch on the thermometer to prevent the rcKUU 
from either becoming too cold^ or too hot. When thermostats arc 
properly installed and the heating is of the indirect sort men- 
tioned, the temperature of a schoolroom can lx; regulated, and, 
if the lieat is always to be had, will keep the room at a teiupVi-a- 
ture not varying more than 2® F. at any time. One of the most 
successful kind may be described briefly as follows: Somewhere in 
a convenient place in the basement is a tank containing coinpres.sed 
nir, from which small pipes radiate to the various schoq^rooms, 
where they connect with a thermostat properly located and care- 
- folly adjusted. One part of the apparatus visible in the schf>ol- 
room shows by means of a pointer whether the room i.s Iwing cooled 
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or'wm-ninl. A nr:i( covorin*: coniaiiiin^r a t licrmoinolor sliiel<lH (lu- 
r.M ..r (|„. :,p|.aratus ami at the saim- time flmlish(•^, a ivady means 
fnr Ifstiii^r its aoniracy. Tlic^tlicniiomeier has no or^anir coiiium'- 
imii with llu* tlicnm,.stat. The air is supplied to the tank a.ntaining 
iIm- ccniinessed air hv an air pump atituiiial ically regulated. 'I'lie 
foive aj.plied t(; this pump is u.sually that of the water in the pipe.s 
"f !'H onlinary city water supply. If this is not avaikihle, some 
oilier M.iirce o| regular power must he u.sed. If the temperature of 
till- rnoin is helow that re<juired, the opening in the eml of this tiihe 
I- Impt closed hy a I ight-litting valve or ])h,g Judd in place hy a 
^■piiiig. When the air reaches the temperature desired, a tongue 
ol siu( tally prepared metal expands, and. hy means of the mecha- 
iiMii conne-ted with it. opens llie valve and perniiis the air to escape 
^ tliroiigh am.thcr tiihe, at the end of which is a .small air-tight cham- 
'•hir C4, one, -ted on one side with a diaphragm, or metal bellows. 
Mf.^e lAie in the Im.sement, where the changes in the ditiidira-Mn .am 
he ohserved hy the Hreman. d'he pressure of the air witldn this 
r:ivit> lorce.c; up this diaithr.agm, which acts on a lever connected 
wiilMhe dam]»ers m the air ducts leading to the .schoolroom, and 
1 hii^ cutsoil a p„rt or all of the warm air aftd at the same time opens 
ihe daniper to the cohl-tiir chatnher. and thus through the pro.-^sure 
<d the fan allows the cold or tempered air to he driven into the 
H l.oolroom until that temperature is reached which causes the metal 
Kmgue to contract. The spring will then cause the valve to close the 
tithe leading to the compressed-air tank and at the same lime permit 
air in the diaphragm to escape hack through the tube into the. 
oiiici- air. The diaphragm will then he compre.ssed hv a spring 
fit iclicd to It and the. dampers will he reversed, allowing warm air 
itgiim to enUr the schoolroom. This plan will prove succe.ssful if 
<Mivtii[ly gmiidod. and the. apparatus is so made that it will not be 
c >nMamly changing and through too great a range of temperature. 

l liere i.s this to be said about all thermostats with which I have 
I'«<1 experience in school buildings: They are complicated bits of 
iippai atiisand mu.st be guarded with care and will not piove success- 
ful unless the caretaker thoroughly undei-stands their construction 
uii.l knows how to adjust them. It is a waste of money n*d danger- 
ous m the health and comfoH of school children to iustull a sy.stem 
<»niie]iuosbits and then to put thejii under tlie control and super- 
vi.sion of a janitor or a teacher who does not understand the lu inciple 
used 111 their construction or the mechanism devised to utilize tlie 
pniuijilc involved. A janitor selected for political purjxwes or 
simply hbcttiise he can sweep and build fires is never likelv to Imndlc * 
lliom well. Here, then, let me repeat wliat is said cl.s^where, the 
janitor gf a modern and thoroughly equipped school building must 
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hilve liiul ii j:oo(l (leal of inochanical training; and above all imisl bi* 
a man of biy:b <irndc intellifionce. 

Tlie iiiodeni tlu'nnoHtat, in which a metal 1k*11o\vs lakes the place 
of a rubber lambonr. has eliminated much diflienlty. ^Tbey are <.r 
may be made, as sensitive to changes as the older type and are entiiclv 
free from the necessity of constant attention and such fluctuations as 
would come with the loss of elasticity in nibljer. 

VIII. VENTILATION. 

It wmdd re(piire the writing of a volume to discuss exliaustively 
the problems cnnnectc(l with ventilation, and even then lack of exact 
knowledge would be much in evidence, for theie are still many un- 
solved problems in this Held. It seems wise, then, to limit the dis- 
cussion in this bulh'tin to those demands which must be. considered 
and met during tlu' process of the construction of sclio(d buildings 
and leave Uie. others to more technical treat is<-s on school hygiene 
ami engineering. ] a '\ us then set ourselves the task of iviswering as 
best we enn ibis (jiiestion: AVliat are the re(pnrenienls in the way of ' 
equipment and eonstruction necessary to secure ade(iuale ventilation 
of a modern .school building? 

Theoretically there is no satisfactory system of ventilation for 

nninv-rooined school buildings which docs not use some form of , 

^ * 11 *' 
mechanical means to force air into the rooms or to witlnlraw it 

from the rooms, or both to drive in and withdraw it at the saiiir 
^.time. A gravity system of ventilation (that is to say, one where | 
the air is caused to move by reason of different temperatures) can 
he made fairly satisfactory in medium to cold weather when t!ie 
differences in tlie temperature required in the room and that ]ne- 
vailing outside are from 40° to 50° F. Plainly in mild or warm 
■ weather there will he very little movement in the air unless a wiml , 
is blowing, and for this reason it is difficult to make changes in the ^ 
atmosphere in the classroom depending entirely on window ventila- 
tion. The reason that this is true lies in the physical principle 
(hat all air motion jj^ecessary in gravity or natural ventilation is 
caused by tlu* ilifference in weight of the same hulk of heated or 
cold air. When we warm air it expands an«l liecomes lighter, and 
hence will rise when surrounded by cold air, for the same reason 
that a cork will rise to the surface if immersed in a bucket of 
water. Water is heavier than cork and will thus <lisplace it until 
• it finds a balance at the surface where a part of it will rise, above 
the water. Cold air is heavier than warm air and ^ill displace it 
if opportunity is given for the warm aij* to rise; so if the air out- 
side the room is cold and the air inside is heated, either hy direct 
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i.i imlirert nuliatif)n. there will he a pressure cxertetl fronj all 
and underneath the schoolroom by the heavy air 1(j,- dis|)lace 
Hie w arm air and ilrive it up, just us the cork is driven up from the 
pail of water. 'I'he cork does not come up of itsedf. neither does 
I he warm air rise of its own accord. Xeither would move were it 
not f»»r the fact that each is <lis|)'laced by heavier mediuni. Tliis 
•rives us the principle upon whicl^ all forms of natural or ^ravitj' 
'Vstems of ventilation depend. If we remember that air when 
heatcnl e.xpamls ;tnd biilk for bulk is lifrhter tlmn’c<dil air then we 
have it fruidL* to the inoasurements of air currents In any jrravity 
>ystem of ventilation. Suppose, then.' it is cohl weather and we 
depend on heatiufr the air aliout a furnace or steam coils in a base- 
ment and i'onneci these heatine bo.xes by means of a system of 
ducts with the various schoolrooms above. As .the air is warffied 
It c.xpands. becomes lifrhtcr, and is forc<‘<l to rise by tlie irreater 
wei^rbt of the same bulk of cold air wliioh will rush into the duct 
Icailiiifr from the outside to the heatin<r surface, providiiijr, of 
ioiir.se, this entranee duct deli,vers the <’oId air underneath the 
healing surfaces and the ducts leadinfr to the schoolrooms connect 
i'l or near the t(>p of the heatinfr chainher. Su|» 4 >o.se the air out- 
side is at a teni|»eraliire of 2t)° F. and the fires warm the heating 
surfaces in the furnace so as to cau.se. this cold air to. take a teni])pra- 
tiire <»f 70” K. T^ere will then 1 h‘ a strong upward movement of 
this heated air caused hy llie ]>ressure of tlie cold air. This warm 
air will esc:ij)e through the ducts arrangetl for the juirpose into the 
.M hoolrooms. This warm air is pure air, if it comes from a good 
source nud the heatin)5 surfaces are j)roperly made, and hence the 
schoolrooms are being supplied with pure, warm air. But it is plain 
from what has hcen said that the amount of such fresh air <leliverod 
into the schoolrooms will depend on the size of the ducts and the 
rate of the movement of this fresh, warm air. Try another e.\- 
periinent with the. cork hy embedding' in it some leaden pellets, 
such as sliot, to see if the rate of its movement from the bottom 
of the bucket to the surface of the water will he increased or de- 
creased. ^’ou know what the result will he before trying. The 
less the difTei’encc in weight between the cork » loaded and the 
same hulk of vvater the slower will be its upward movement. Ex- 
actly the same thing happens by rcducin^^ the difTerence in weight 
(that is, the amount of expansion) between the air ready to enter 
the schoolroom and that outside. Suppose, for example, the aif 
outside is at a temperature of 50° F. To heal it to ar temperature 
of (tH° F. will cause less difference in expansion “and therefor less 
diff{*t*ence in weight. Hence t]ie rate of inovcnient will Ive slower 
and less warm, fresh air will enter a roqiu within n given time. 
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Thus tin* vont iliil i«)ii of that room will ln‘ less rapid mul will supply 
tlie neods of fewer peo 2 )lo. 

Children of ih«' primary prades, ;;athorecl in a sclioolrooin. need 

2.fH)0 ouhie feet of fresh auLipeiujJupil each hour. Studentiyof liiLdi- 
srhool ape lU'cd ‘2.500 ciihie fot't. This does not moan that they will 
imlividiially breathe so inneh. hut that each will vitiate that a’nioinil. 
They will each hreathe approximately IH cnhic f(‘ot per hour, lutt 
when a breath of air is exhaled it has lost so much of its oxygon and 
has taken from the blood so much eai'bonic-aeid j^as that one ex- 
haled breath will vitiate more than a hundred times as much fre-li 
to sneh a depeec that none of it will lu* tit to hreathe. d'his 
vitiation consists in rediieinp the normal amount of oxypeu, hut 
especially in increasing the normal 'amount of carbon <lioxid and 
throwing into (he air bad ocl<^ and possibly some sort of toxic aptuii 
prodnro<l through fntipuo. 

Since tl^f first edition of this bulletin was prepared much inves- 
tigation lias been undertaken with reference to |iroper iiutliods of 
ventilation. The mo.st notable work done in this held is that id 
tjie \ew ’^'ork Commi.ssion on Ventilation. After two or llirec 
years of px|>erimental work, in which ample means and grained 
specialists were at commaml, the following conclusions represent iu 
j)art the results of their labor: 

1. T'he amount of <'arhon dioxide in ordinary (dassiooms. even 
under coijdition of poor ventilation, is of very little danger. 

2. The depletion of oxypen in a barlly^ ventilated classroom is 

insufficient to cause appreciable barm. ^ 

3. The chief difficulty lies in the interfei-ence with the normal 
escape of boat from the bodies of the children, due to the lack of 
the. dissipal ion of the blanket of heated and moist air with which 
they ate surrounded. 

4. In ordt'r that these disadvantages may be ohvinted, it is neces- 
sary to keeji the air in the classroom in motion, ami to keep it from 
becoming too \pirm. 

5. Tlie outstanding result in the condition of tho.se wlio arc m'l'* 
jeeted to badly ventilat(*d workrooms is los^of api>etite. 

This mnch-tnlkcd-of and fairly thorouglignTn^nvcstigation seems 
to make it clear that the chief problem is.^o kee]Vhe air in motion 
within the classroom, so that the bodies of the childmn will lie kVpt at 
the proper temperature blanket of moisture^atlicring about 

the bodies ho carried away. Tffiis looks ns if it woiiWJiajiecessary, 
if the I’ccommcndations of the commission he carried out, to install 
within the nmin some mechanical device to keep the air in motion 
rntlier than to depend ui)on a central plan of fans to drive the air. 
into the room. The fact Is we are still in doubt ns to tl^lmsl methods 
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of su])plyinj;. at a rt'iisonahle cost and without otlier disturban<‘es. the 
Iwst sort of mccluinical sdieinesof ventilation. It is very plain that it 
is perfedly pfwsihle to install sufficient fan power in the basements 
of Imildinjrs and connect these up with properly placed ducts with 
the classrooms to furnish anlple and thorough ventilation without the 
necessity of installiiifr fans within the rooms. Ihit the trouble comes 
‘in the exfiense of installation and in the running of such fans. ’There 
are thousands of fans In.stalled in s<*hool hfiildinps totally inadequate 
\ to do the work they are supposed tffdo. There are hundrerlaof others 
FiiHiciently j)ow(‘rful hut arc not operated because of the expcn.se con- 
Meeied with their operation. The truth is (and boards of education 
should uudei^tand this thorotighly) it fs a veby expensive process to 
install fans of sufficient power to ventilate all schoolrooms properly 
and a much greater and a more constant expense, in the long run to 
keep them running. ^ It is dishearUming, to say the least, to see how 
many school buildings are supplied with fans that never run. Liter- 
ally there are millions of dollars’ worth of ventilating devices rusting 
out in the large school buildings of this country. It stands to reason 
that one of two things ought to he done. Either fans mu.st not he in- 
stalled^-jor^^. if adequately installed, they must he kept running. 
H(aU‘ds of education must be, frankly told that mechanical systems 
of ventilation ‘are very expensive, and unless they are willing to bear 
this expense constantly and regularly it is a serious blunder to in- 
troduce fans. The safest plan, at least temponirily, is to heat by 
direct radiation apd ventilate through the windows. I am fully 
aware that this throws the responsibilityv wholly upon the teacher so 
- far as maintaining ventilation is concerned, and that it also intro- 
iliices the difficulty of ventilation in mild weather, when the air 
current .s move very sluggishly. Possibly the. next step will he the 
introduction into rooms of individual electric fans to hel[f^eep the 
air in mot ion, .still depending upon the windows for intake and exit. 
Tlie whole problem of ventilation is still far from being solved, and 
hoards of education should be warned against any §o-called mecjianical 
system without the be.st of disinterested advice and the knowledge 
that they must pay heavily, for the results obtained. 

,.K While it seems established that temperature and humidity are the 
chief factor^ to be considered in ventilation this does not mean that 
inerejise in darbon dioxide and decrea.se of oxygen content may be 
totally disregarded, and it'is not at all proven that odorous substances 
friven «>tf from the body are not depressing and that toxic materials 
may not also lie present in respired air. 

The bc.st thing to do is to Iceep the air in classrooms as near to 
(hat of the outside air as possible, when that outside air is at tlie 
proper tenqieratu re, in order to prevent undue acciunulatiori of heat 
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in the bo^jy. The hja^ pr(*bleni,‘of course, is to induct sfifficiciit 
fresh air into the school rooms, (.lisiributin^ this enually and kccjiiiiii ^ 
it movinp at such a nifc as to ilissipato the blanket of moisture 
jja^herinp about the boilies of the cliihlreii. Ihe l)t*st ])ossihlc way 
of doin^r this has not been demonstrated, but at present (knowiiif; 
the tendency ewjywhere to neglect the use of Jans in ventilating 
classrooms)^ the best results may be obtainciF by the use of properly 
adjusted^ windows, pro|)crly oriented, an<l handled by teachers wlio 
thoroughly appVeciate what they are trying to do. (See Api)on<lix 
on Orientation of liuildings in Southern States.) 

IX. TOILETS. 

m 

ft 

A 

The walls of*toilet rooms should be made of white tile, gla/rd 
brick, or liard cement and finished with a hard waterproof wliite 
paint. All schoolmen know the difiicull ies encountered in keepiiiL' 
the walls of these rooms free fron> <)bscenc writings and drawiiiL"'. ' 
They Jlso know that the neater and better the toilet rooms are pr(>- 
pared at the first, the less apt the walls aro to l»e defai'ed. Tin' walls 
of dark and dingy toilet rooms are the very ones, otlier things being 
equal, that suffer from smdi indiscretions, Abmjjftffimile ivspect and 
care for tlrese rooms when decently made, ffoil^K^it-li light, and 
acceptably ventilaletl. And when w*e are arguing toi^ tlirs care in 
[iliinning an<l construction we are doing so not oidy Irom the point 
of /View of sanitation and convenience but also for the sake of moral 
vajue.s. AVhere glazed tiles or bricks can not be used, due to the 
expense, specially propareil hard cement jditster ami hai'd wuli’rpi'oof 
piiint may bo used with a fair degree of satisfaction. In order to 
keep these rooms free from evil suggestion, then, IJckmI them with 
light and Icerp the. walls .sernpulously rJ-rari. 

Toilet rooms shouhl be so constrficted as to offer direct <lrain- 
age through a trap with sewer connections. In the girls' room 
this should be on o])j)osite sides from the scats or towanl Ihe fi'ont, 
so that the drainage may flow from the seals toward the outer 
wall. In toilet rooms designed for boys no speci.al opening is nec- 
essary, for the drainage can be made through the urinals. A)hile 
to some the foregoing directions may seem unnccissarv, it has liemi 
found by extendtHl observation that a groat many blunders ,ha\c 
been made in these details. 

Elsewhere it has been suggested that the toilet seats shoidd be 
set in a single row and not back to back as most frequently baiml. 
It is almost impossible to light stalls w’beiv set back to hack, and 
then it *is difficult to inspect such rooms quickly and si*c thiit all c<m- 
ditions are justifiable.' Naturally this requiPea a little more space 
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per pupil tlinn if scuts were set in rows hack* to back, lint 

(liis (IcmamI is legitimate and hvjri^fiieally important, 

riie urinals in the boys’ toilets should be construetwl of white 
<'|;i/.r.l ennmel, and set so that the bottom will be sli<rhllv below 
iIk' level of tile floor and t^lopinji toward the drain. They shoum 
he of Slim 11. 4o medinm size. The floor should slope very {rently 
SI) (hat the pupils may stand close to the urinals without' danger 
el' slijiping and thus prevent Contamination as well as conserve 
(lirency. One urinal for each boys is ample, especially if tenchyrs 
and princijials will so order recesses (hat there will be no conges- 
linn. Knoujih' is necessary but too many bring (rouble. In Imild- 
inirs given over entirely to children of primary. grades, there should 
he one urinal for eiuh ‘jr» hoys^ . ’ • 

'rhi'ie is no reason why small children shoidd be furnished with 
mill It -sized (odet seats. Indeed, it is sinful to impose on them in 
tills fashion, j ifvenfle-sized seals are on the market, cost no more, 
iisiiallv less, :uul when furnished, antoinat ically segregate the smaller 
cliildren in these rooms from the ohh*r pin)ils. This in itself is 
worth while: hut it is ])ositivt‘ly insanitary and unjust to require 
lilile bilks to use adult sizes. Care must he e.xcrcised iu selecting, 
the proper type of toilet K.xtnre.s. Tlioso opening slightly in front 
and wit limit lop lids are to he preferred, for this not only assures 
better cleanliness hut less danger. With the developjuent of plunib- 
iiur it i" now po.ssihle to si'ciire directly ffushed seats so as to 
L^cl rid of the flmsh tanks of the older variety. These tanks have 
licen the sTmrees of a great deal t)f trouble in schools because of 
the fact (hat they get out of repair so frecpiently. The automatic 
Ihi-Ii aiul liingeil type of seat is uol sutislactorv for the lower 
jfiades ami indeed not completely so for any grade qf school. It 
•f.very dillicnl^ for small children to mounU these seats and also 
tmuTTh^iiie for them to get olf without s^ing themselves. It *is 
lictter to have the push button or lever^pfKjyf direct flush and 
depend ui)on teaching children to flusliJire seats. 

One seat for girls m lliiClowcr grades and for each 25 
in high schools is sutlicient. For the hoys there, should be one seat 
foi* every 25 pui)ils in the lower grades andVne for each 30 in the 


iiieh schools. , These numbers are reductions from the writer 


her 

estimates, but subsequent careful investigation has shown tha&Vhen 
programs are planned so as to dismiss the various gi Ades, witltW few 
minutes interval between, that the foregoing number will 

be entirely satisfactory. Of course this takes into account theJ 
sity that all should l)c kept in repair ancT'not, as frequently happei 
a number of them allowed to remain out*of repair foi* weeks at a 
time. It is essential to have enough, but it is uhnecessiuily exiieusivo 
and hygienically troublesome to supply more than are necessary. 
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The width of stalls should not be over 32 inches and their depth, 
if the doors open out, not over 4 feet. These dimensions give ample 
room, conserve space, and thereby save expense. The top of tlie 
sides of the stalls should not be over 0 feet from the floor. This {lives \ 
all the privacy- needed, permits better lighting, better ventilation, 
and reduces expense both in installation and upkeep. Partitions 
made of slabs of expensive marble, 7 feet high, have been installed in 
some scliTwl buildings. This is not only a criminal waste of public 
funds but really a harmful thing to do from the hygienie point of 
view. The reason why the sides of toilet stalls h^pe fretpiently been 
made so high is to raise the front cross bar between the stalls high 
enough to clear the head of a tall man. To lx‘ sure, these braces 
must be high enough to avoid bumps, to keep the .stall sides rigid, 
and, also, in the boy s toilet, to prevent them from being used for 
gymnastic apparatus. This can be. accomplished, however, without 
the necessity. of boxing in the stalls with partitions as high as 
these cross braces. Steel pipes T'd off from tliV outer and upper 
comer of the sides of the stalls and fastened securely to them and 
the walls at each end of the toilet room funii.sh neat and rigid 

.braces. Xaturally, the bottoms of the stall partitions should be 
lifted at legist 12 incheyabove tfie floor, and the bottom of the door 
high enough from the floor — sdy 14 inches — to permit the shoes of . 
the children to be readily seen without opening the door. A door 
3 feet high so set is high enough foe all necessary privacy. 1 believe 
the^ dbors are necessary and important for the stalls designed for 
.the upper grades of the school. There is a delicacy suggested by 
them worthy of our consideration anjd should be a part-of the regular 
school influence.' ' 

x7 DISPOSAL OF -SEWAGE. 

« 

, Lavatory bowls should be' set' jn these rooms as near the exit ns 
possible and *hhvays in good light. These ought to afford a sug- 
gestion to each child as he leaves the room, “Wash yoiir hands.'’ 
This is an elemental, sanitary rule, which should be .taught to all 
children. The numbe^of these lavatory bowls need not be greater 
than one-third of the n'iimbef of seats. , They ’should be kept in good 
repair and scrupulously cleaned each day. 

In specifying these demands for as good toilet equipment as can 
be made, there is no desire to be wasteful or unduly particular. ►The 
best is ih the long run the most economical and certainly the mo^it 
educational. ^A mhoolhouse is nqit only a place whei^e 'Children are 
taught, but, in all its alliances 'and conyeniences, it should be an 
educational and sanitary agent As better sanitary ffxtdres are being 
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in.'talleil i'l I he homes, the nuniher of such fixtures can be safely re- 
duced in school buildings. Parents should teach their childien (and 
do when conveniences are afforded) to use them before, school hours 
and thus conserve health and the time at school. 

Wliat are we to do with toilets, baths, overflow from drinking 
fountains, and diainage in general from a schoolhouse, if the l)iiild- 
ing is in a town not supplied with a sewer .system, and especially in 
lire country? This was formerly a difficult oucstion to answer, but 

4 4 A 

lelief can now be satisfactorily afforded. Under such conditions 
die best, method to use is some form of sej)liif tank disposal. Since 
the first edition of this bulletin was written much progress has been 
made in this kind of .sanitatioi>. Perbap.s the best known simple 
birm of sejiiic tank is one ^levi.sed by the Kentucky State board of 
health for use in country homes and at country schools. The fol- 
lowing cut and description will. make this clear: 



Naturally, one of the important factoi-s making for success in 
this type of sewage di.sposal is the absorption field. This field must 
Itc ground of porous nature, 6o that the outflow from th§4aul^.may be 
([uickly and readily absorbed, and all suggestion of oveftoading, 
whi<;h»^'oyld cause disagreeable odors or keep the ground wet and 
soppy, must he avoided. The automatic siphon, which properly and 
wi.sely belongs to this form of waste' disposal, tends to insure a 
hotter use of the absorption field, because by reason of ap intermit- 
tent but. rapid outflow it spre.ads the water throughout the whole 
field,, and then, until the dosage tank infilled, time is given for the 
ah.sorption field to take care of the water and dry out and purify 
itself. ^Vhere tiie outflow is constant and comparatively afow there 
<is a'^lendency for that part of the absorption field lying rtcai'er the 
Ituik to be overworked, while other parts are insufficiently supplied. 
However, this siphon attachipent requires more thoughtfulness and 
enro in'setting it than the simpler form, iirch as the -l^entucky type, \ 
which, however, when properly devisoil and well placed, is a very 
important element in ^wage sanitation. ^ • 

•*9 • 
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Properly speakinjr. tliis sliort tliscussion belongs nioie properly 
ii> the iHilletiH ontitleil Rural SohoolhoiiSes iin<l 'Gronntls which is 
to f(»llo\v tin's jniblication. In this, further ^nd cornpleter flisoii-:- 
sion will bo innde. 

XI. BATHS. 

Tt an experiment to install in puhlie-sehool hniblincs 

J^fffuinj: facilities for S(jiool children. Naturally batli.s are must 
needed in larjie ejcv schuols. especially in those .seetion.s where for- 
eijrners nn<l poverty-stricken families generally congregate, bill 
what a glorious thing it would Ik* if country an<l village high sclin'il.s 
could all bo supplied with batihs. for all who know country conditions 
generally know that country children ranely have access to jiroper 
bathing fa<-ilitios. (’ountry boys bathe in summer in .■streams and 

iimdholcs.'’ chieHy for the fun of it. Even this questionable method , | 
of aldiu^n is gjuierally denied the girls. 

It is safe to say that not one country child of school ago in a bun- 
dled has oven regular weekly sanitary tub or .chower baths throuLdi- 
out the year. With modern windmills, driven well.s, storage tanks, 
air-pressure tanks, aind gasoline engines, country schools and country | 
homes are. no longer of necessity compelled to handle a water supply 
at a great disadvantage. One part of the social mission <»f the 
scluM’ls consists in introducing into the homos better facilities 1ui 
jilain hygienic liting. nppliam'es which will bring surcease from 
much jjseless drudgery, and those mod(*rn conveniences which sa\c 
so much* time and conserve health. 1‘lver^ consoli*lated country 
school should, therefore, be supidied not only^with pure, wholesome 
drinking water hut an ample supply for buUis, lavatories, anil 
toilets. 

From the point of view of cleanliness, and especially from that 
of economy, shower baths are much to be prefeiretl In school build- 
ings over either tub births or gwimmiiig -pools. In arranging a 
building for shower baths, very little extra gost for |)lumhing is 
nece.ss^ry. The only item of serious expense is that for piovitling 
hot water. Some form of heater or boiler is neces.snry, unless some 
method of sun heating is adopted, such a.s is used in many parts of 
('alifornia. There, by means of a series of lenses fociiscjj^on ii Avater 
tank, all the hot water needed is readily supplied. But, of course, 
such a method is ont^ practicable where the climate is very mild, 
and where days with a high sun are very common. Where gas is 
accessible, it is not difficult to install heaters, and these are now 
manufactured in many style? and siaes, and are so constjQicted that 4 
they noerl little (Uire, are very compact, and can 1» used at a minimum 
expensetk fuel It is never advisable to use water from a steam 
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l)oiliT for biithinp: purposes, because of the impossiliility of pre- 
vent inpr the ^vnter in such boiler from boeominfr inerpusii)«;Ly dirty 
;itiil oily. However, there are good oil stoves now on the market 
whicli might be easily arranged to heat water for baths. Besides, 
therj' are coal stoves designed for this purpose* and may be installed 
wherever flue connections and a water suj)ply are available. 

It is easy to see that shower baths in schools are .superior to tubs 
and swimming tanlts, for the former require less water, and this 
is constantly j)tH’e; there is less clanger in them of the spread from 
one pupil to.another of any contagions skin disease: they take much 
Ic'S time, require less space, and on the whole are niot\ effective. 

Blit it may Ik? asked, how could hathing facilities lie installed in 
a village nr' country school building whore there is no public water 
.‘■upply that could he piped into the building’ ? This can be easily 
accoinpli>hed now l»y the use of a windmill or gasoline engine- in 
connection with an air-pressure tatik in the basement or elsewhere 
nut (d‘ the danger of cold and storms, lly (hi.s method water can Ik* 
forced throiig]) a building to lal>oratories, toilet rooms, faucets, drink- 
ing fountain'^, bathrooms, wash rooms, lavatories — in fact, whei’ever 
it is needed. Such a provision for water, supply will al^o lower 
ihe rate insurance a nc\ render -the bu ilding safer for ciiildren to 
occupy, for in case of offers immediate help. 

d he matter of soap anfl towels can l>e left to local communities to 
settle. Where public opinion warrants the ex])erullture, it is l>esl 
for the school to furnish these, for then the washing and sterilization 
can he done thoroughly. However, there is no^decisivo reason why 
cadi pupil should not be free to furnish his own b)wels and soap. 
In general, it is better to begin in this way and thus prevent some 
(riticism. 

The position of the hatlis and*drcsfii®gr rooms iiBa school basement 
will he determined in part by the size of the baseniont aud the num- 
ber of pupils to acoommcfdnte; but they ought to l?o jdaced where 
^ylsle water can be carried away most readily. It is nej-er hygieni- 
cally permissible to allow waste water- from any part of u school 
building, save that pacing through the urinals and toilet vaults, to 
pass directly into sewers. Somewhere outside of the building the 
ordinary waste-water pipes should be trapped into the sewer so 
effectively as to make it impossible for sewer gas or odors to come 
into basements. 


« Xn.„S\l^IMMlNG,l2fiOLS. 


XaturaHy, swimming pools are for Healthful^ reci’cation and oot 
for bathing purposes. No one .should gwitomlnlg pool who 

baa not been thoroughly cleansed in a shower bath, and who is not 
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five from liny contagious skin disease*. .There 1ms been a rapid 
civase in tlie last 10 yeai*s in the number of swinmiino: ])Ools throu 
out the conntrA’, in connection with high schools, Christian asstviu- 
tions, churches, municipality undertakings, and many fraternal 
orders. The committee on sanitation of swimming pools of tin- 
American Puhlic Health Association reported in New Orleans, in 
1011). that data had been received relative to 1,254 pools of 47 States. 
Pi-ol)ably it will not. be. far from the truth to say that at prc.sent there 
are between 1,600 and 2,000 swimming pools in various parts of the | 
countiy. It is interesting to note that according to population the 
Wcstor«^ States are better supplied in this regard than the Eastern. 
C^alifornia 1ms practically twice as many as any oilier State in the 
I’nion. 

Keeping; ihesi* pools in sanitary condPtion and .swing that they are 
used pro])erly are not easy tasks. In most States, as the re))ort of 
the foregoing committee shows, very little has Ixwn done in the way 
of legislation, fo control sanitary conditions in swimming pools. 

A cominittw of the American Public Health Assixuation also sent 
out a qu^tionoaire on bathing places. Seventy per cent of the 
replies rc(;eived -were to the effect that bathing place.s were an iiu- ^ 
porlant fiictdi* in the transmission if liathing places 

in this report include beaches and other open pools in achlition to 
swimming pools. Naturally, there would be a good deal of ditlerence ^ 
between these two types of bathing places. In open water, sncli as I 
beaches and rivers, there is more opportunity for contamination 
from a distance; that is, the watar is likely to far more impure •• 
tlian in properly cared for bathing pools. On the otlier hand, the 
danger of transmission of diseases from person to person is doubt- 
less more likely in swimming pools. The problems of the swimming 
.pools are not only concerned with the purity of the water hut with 
the eleanliness of towels and the condition of the bodies of those who , 
enter the pools. The report of the above-mentioned committee may 
be fairly well represented by the following quotation: * 

The moRt aignifleant and important data obtained from our replies were 
reports of epidemics of various diseases, which, from the Information supplle*! 
by the reporting physicians, may be considered reasonably authentic. Seven 
different plij’slclans reported epidemics of conjunctivitis, and six others, 
epidemics' of skin diseases, four of these being epidemics of furuacolosls, twti 
of contagiosa, two Inf moUuscum contaglosum, and one of eexoma. Two 

ph.vslclj^Preported epidemics of middle-ear Infection, which, from the hl^bry 
submitted, were undoubtedly caused, by Infectlos of the water at the bathing 
phu'cs. Two other physicians reported epidemics of * tonoilUtls and pha^ 
yiigitls, and one reported an epidemic of noAfAsluus Infection In yrhlch nil .the 
eviOcni-*# pointed to bathing water as tHe orlgfti. One of the members of (he 
c»»inm»tt€e also r^rted an epidemic of typhoid fev« to a camp for.4)oy^ whlA« 

' was unituNtloiiably caused by bathing . In pollnted' s^tory 
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It is very soldcun that fatal eases of any disease, outside of typliold, i»er- 
li;il^>, have been aitrlhiited m place ihf<stion. Uno j'hysician, 

however, reporfctl a fatal case <»f DiHStoid infection ainl four other physicians 
rejMiricd a nurnl>er of fatal cases t^f meningitis following infei-lion of the nose 
40 ’ oar passages.’ 

It is plain from the* rosult of this invostipition, and otliers of a 
>iiitilar nature, tliat tliosc wlio plan to construct swimmiRg pools in 
hii:h-s(*hool buildings or other public-school buildings may have 
< !c:ii ly in mind (hat while they are offering a fine opportunity for 
lii ;il(hfiil sport they are also affording opportunity for the spread of 
infectious dis4*as<‘s unless they make thorougli sanitary provisions to 
prevent such dangers. Eye, ear, nose, and thVhat specialists have 
f:i‘(juently told'inethat infections have multiplied perceptibly and in 
( eitaiu'cases strikingly whenever swimming pools have been opened 
to the general public. To be sure, it will Ije much easier to guard 
fitim infections in swimming ppols for schools than those in general 
imhlic us(‘, but even liere a definite and serious i)rohlein must l)e 
fi .iiikly met. 

.Vll water in swimming pools should he thoroughly filtered each day, 
and this can be accomplished by any good form of pressure filtration. 
The water slioulcj^be tested at regular intervals, both chemically and 
biologically, but. probably more important than all, no one should 1)C 
allowed to use the swimming pool who is infected with eye trouble, 
nose or tliroat trouble, or any form of contagious skin disease. This 
calls for a constant csainination of children’s bodies and would 
certainly require more time and more expense than the average high 
school is able or willing to undertake at present. All swinuning, 
pools should be sterilized daily by the use of chemicals, or, preferably,' 
ultra-violet rays of light, for. this is not harmful to eyes or cai-s; 

From what has bejen said above there is no reason to infer any 
opjjosition to swimming pools in connection with high schools if tlw 
community is willing to pay for their installation and proper sanitary 
oversight. All who have seen the delight and help children get in 
learning to swim will agree in saying that it is a splendid recreational 
agency. I am anxious, however, to make plain the dangers connected 
(herewith so that those who constnict swimming pools will know the 
pruhleins they must plan to meet and the dangers they must combat. 

^ XIII. GYMNASIUMS. 

i 

During the past 10 years there has been a remarkable growth in 
the demand for gymnasiums in public-school buildings and especially 
so in mediuih-sized high schools. The problem of health develop- 
ment, greatly emphasized by the. Worid War, has cau'sedTlKNirds of 

■ w 

* AuMlau) Joontl of Put>Ue Heolthi Fiebnuir, J0as» 121-lS^ 
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’education and the people in n;eneral to demand pymnnsinms and 
eqippinenl fur school hnildinjes much more persistently than was. 
formerly the case. No one can conscientiously deny that this is a 
good thing, Imt it often happens that people make demands incon 
sistent with conditions as they actually exist. Gymnasiums are im- 
portant, no doubt, but so are open-air sports and outdoor exercises. 
In the northern part of our country it is too cold and disapreenhio in 
winter to 'get much regular exercise outdoors, and hence in sm h 
climates gj-mnasiunis are far more important than in the wanner 
sections where, during at least four-fifths of the winter, children can 
play out of doors, to the advantage of all concerned. Some architects, 
notably Mr, Ittncr, have made tlic gyninasiuni serve the purpose of a 
thekter and assembly room. This is illustrated in the Grover Cleve- 
land Higli School in St. Louis and the new Phillips High School in 
liirminghain, Ala. Others have made assembly rooms serve as g>ni- 


nasiiims. 

The size and relative dimensions of gx'innasiuins .should he worked 
put to suit the special conditions and needs of the school, but it should 
be high enough, wide enough, and long enough to acconmiodalc a 
regidation basket-ball court, for this is rapidly becoming a verv 
iimportant game in American high schools and colleges and is worthy 
of encouragement. 

It is to be hoped that more attention will be given by schoolmen 
to open-air gymnasiums than thus far hjis been given. By an open- 
air g}Tnnasium is meant a covered structure large enough and high 
enough for all g}’mnastic e.xercises, but inclosed on the sides with 
wire only, so as to allow the free movement of the outside air and 
complete exposure of the floor to sunshine s^e parts of the day. 
The most succe-ssful of .such structures are usually made' of a light 
but firmly united steel frame and trussed roof. In most of the 


Southern States such gymnasiums can be used nearly every day of 
the winter and, of course, ^ffer children a chance to exercise in the 
open air witliout exposure to inclement weather. But in section.^ 
where snowdrift and the temperature is too low for free play out 
of doors they are not especially valuable. 

A combination of gymnasium and auditorium will be discussed 
..4Uider the beading “Assembly room.” 


XIV. PLAYGROUNDS. 

The apparent tendency^of boards of education to limit the amount 
6f ground for school buildings and at the same time to demand ex- 
pensive gymnasiums should^be protested against. The popular call 
for gymnasiums, in which spectacular basket-ball games may be 
^ayed, should be resisted. It woul,d be better to spend'the money 
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oti 1,11 ger and lietter school gi-oiinds, with hard surface tennis courts 
winch may be used for outdoor sports of many kinds, including 
basket ball, volley ball, etc. ^ 

Kducational authorities and officers should give moi*o time to the 
general recreation and health of all the children instead of devoting 
money, time, and attention to opportunities for athletic contests, for 
a lew only.- These contests are not harmful if managed sanely’and 
mnestly. but, they are far leas valuable than the, quiet, unpretentious 
but ihorougligoing upbuilding of the health of all the iinpils It 
nlicn happens that those who need general outdoor e.xcrcise and gen- 
ual iiiibiiilding arc the ones who are left out when some “team’' is 
to »e developed, ear after year this problem ari.ses when grounds 
are ^dected and buildings planned. Principals of schools are partly 
l<» blariie. for this, l>ecause very- few are able to resist the advertise- 
ment that comes fi-om a winning team,# 

By all means build gymnasiums, if the commiinitv is willing 
but hrst get plenty of ground for play purposes and ‘prepare this 
lor all sorts of sports and expect the children to use it. When this 
iittitiide toward relative values becomes more marked, fewer 'cvin- 
iinsiunis will be necessary. 

1 

XV. LABORATORIES. 

'I'lie time has passed in the history of education it was 

I bought sufficient in a course in physics or chemistry for^e teacher 
fo sel essons in textbooks and do the experimenting himself in the 
piv.<ence of the class. There is yet definite ne^-for textbooks and 
good models of experimentation, but we have learned that unless * 
the [Mipils take hold of apparatus and, under .specific direction and 
wise guidance, perform experiments themselves, we can not hope 
i<)i any lading interest or thorough understanding of those subjects. 

t >ccome.s necessnr}', therefore, to plan to give each student wlio is 
studying either or both of these seienoes, and for th'at matter all 
.'Sciences, room and opportunity for individual work. Furthennore 
ns a laboratory equipped with tables, gas pipes, water ba.sins, micro- 
scopes, balances, etc., can not be used conveniently as a lecture room' 
where the class may meet to see experiments of a .special s6rt, 'to 
discuss them and to co|ppare their own results with Certain prin- 
ciples enupciated in the t^xyxioks, a science lecture room is almost 
a necessity. Hence, at least, five room? are needed for these two 
sciences: A laboratory for physics, one for chemistry, a common 
lecture room, and two smaller rooms for storing apparatus and 
clicmicals until needed. In a high school where one teacher is ex- 
pwted to hwch both of these sciences one supply or apparatus room 
Of ample dimennons and pf proper oonstructioa can be made to 
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suiTu-e. This is true only on tlie condition that some isolated part 
of it be set apart for those chemicals which inij^ht by their presence 
in the same room be deleterious to ceilain pieces of physical ap- 
paratus. But it is always better to liave a separate room for tla* 
chemicals, wli^re they may be ••arefully and systematically [)laceii 
and renriereil less- dangerous to both apparatus and the biiildin" as 
a whole. 

Suppose two supply or apparatus rooms can be provided, how 
sTiall these, the lalxiratories, and the lecture room 1*0 best arranjjed 
with reference to each other? In the first place, the question must 
l>e asked: Where shall these rooms be placed, on the first floor or on 
the second, if a two-story building is planned? There are advan- 
tages and disadvantages with either location. When a chemical 
laboratory is placed on the first floor there is danger that the fumes 
and odors from the chemicals used in e.vperiments may escafte into 
hallways and adjoining rooms, rendering it <lifficult to keep the air 

, fresh and pure. Then, too, it is jitter, ns far arf possible, to use the 
space on the first floor for recitation rooms, and in this way make 
it unnccossaiy for most of the students to climb the stairs so often, 
for it must be remembered that at least three-fourths of the recita- 
tions of a high-.school course are held in ordinary classrooms. In 
the next place, it is far more difficult to ventilate properly a chemical 
lal)oratory on the groun<l floor than it is one located on the socomf* 
floor next to the roof, presuming, of course, that the building is two 
stories in height. In fact, no schoolhouse shouhl be buil^ higher 
than two stories; all those going Inwond this limit introduce many 
difficulties and dangers merely for the sake of economy. No chemical 
laboratory can be safely used unless adequate precaution is taken 
to carry off the fumes and gases generated during e.xperimentnl work. 
And these ventilators must c.xtcnd to the outer air above the build- 
ing. Wiorf the laboratory is on the ground floor those ventilators 
have to Ixf placed in the walls, and this either makes it necessary to 
do the work close to the walls or to mak% sharp angles in the ven- 
tilating ducts so that they can overhang the experiment tables, in 
the center of the room. If the ventilating ducts are placed in the 
w'nllfl and the experimental tabled arranged next to the w’alls, it is 
almost impossible to arrange sufficient work room with satisfactory 
^ight without undue expense.* If these .ducts are bent or ellw.wod 
8 U as to open above the central parts of the room, where the tables 
should be placed, they are thereby rendered far less effective on ac- 
count of the great retardation of the movement of the air due to 
tho friction in the crooked and longer duets. On the other hand; it 
is much easier and lead expensive to supply pi*oper and safe phiinb- 

„ ing for a cheoMcal laboratory, |jtuated on Ifie ground floor,. Qaa 

■ ... ^ 
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, pi|H‘s anrl wa^er pipes can be easily carried into the walls to tlie 
Mrond floor and be bro,ught through the floor at the proper places, 
iH. I IS more difficult to place the waste pipes and render then, safe 
.and hygienic. But aside from these difficulties of plumbing (u„d 
thev can lie overcome) and the.greater instability of the upper storv 
of a building, there IS no reasdn why thij, second’ floor should not 
preferred for the physical labliratory. The light is usually Indter, 
inid the opportunity for inany'disturbances is reduced. In delicate 
c.xijeriiiionts where jarring or shaking movements are troublesome 
and ilisliirhing there is a real difficulty. But, generally speaking, 
theic li, litt le or no mil need fbr such experiments in a high-school 
course in physics, and, judging (ly the growing tendency to eliminate 
(1mm, liiey will shortly be left to the college course, where they be- 

All things considered, physical and chemical laboratories •'are 
hetter phicei on the second or top floor than on the first. Doubt- 
less this will not hold good for all conditions, but in tlie imijority 
of cases It has proved wise to arrange them in «iis way. 

f it wore possthle to ha\'e a separate building of one story devoted 

0 the sconces, then of course, what has been said would not apply. 

It vould be an ideal arrangement, as far as laboratories go, to sepa- 
rate them from the mam building; but usually, on account of hick of - 
space and because of the increased cost of such rooms, they are made 

) oaiipy a part of the main stnicture. This arrangement reduces 
the expense of heating, ventilation, and plumbing, as well as initial 
CO.SI in the room provided. ^ 

, So f„,. i| has been assumed that it is best to have the physical and 

pa I of the building, m order to make the lecture room servo for 
Nall. «»(! not to be far removed from the apparatus or suppiv 
rcHiiiis. At the present time there seems to be a tendency, cspecianv 
m .small or medium sized high schools, to eliminato the wienre 
lecture room m a separate room and use one end of the laboratory 

01 tins purpose. There are some advantages and some disad- 
mntages m this plan. For ozample, it will elimijiite to a certain 
etteiit some duplication in furniture.and give the teacher an op- 
portunity at any moment during the laboratory period, if it seems 
necessary, to call the students together for a demonstration or 
pneral directions. In a way, it will seem less formal than if tlie 
*idenl 8 were taken to a separate room. • In this manner possibly - 
Ntter reaehons, ST Mi lead, more natural ones, cmi be' secured. 
Hon ever, if the laboratory room is made sufficiently large to nse 
one end of it for lerture putpoem very little, if anything, is saved • 

" • - ' t 
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in tlie way of ainl liemc e.xpense in consti ui-tion. There will 

also 1)0 no ( Itanre lo use this space for other purposes a.'; satisfac- 
torily as can he chuie with a lect ure room. 

Furtheianore, a lecture I'ooni can he much mon‘ readily iind easily 
arran<ied for lantiu ns or any type of visual work than can be clone 
in the lahoratory proper. 'I'lu'n, apiin. this lecture room can lx* 
used for ail the sciences and in this wjiy brinj^ them closcu’ in toiicli 
.with each oiher and enhance daily the value of cooperation. One 
s|)ac‘e. ther'ffore, in the form of a lecture r<K>ui will avoid duplica- 
tion of space in several lahoratories. 

'I’lie following cut illustrates what seems to he one of the best 
arranjrcments thus far worked out: /\ 



This shows these lahoratories*occu|)yinfj: the same winf; of a build- 
ing with windows looking toward tlft* east. They are supposed to he . 
on tlie top floor, and are* adjusteii with reference to the apparatus 
rooms and a coinmon lecture room. If will be understocad that tin* 
lecture room can be built with an inclined floor sloping away from 
the window side down lo the teacher's tablet This ]dan is srtfiiewlud 
objc*ctioimhle on acwumt of the necessity of tlie teacher facing the 
light, and hl.so on account of the pupils having to write somewhat in 
their own shadows, i. e., with the light behind them, but it insures 
.good, light on the apparatus (owarcrwhich both pupils’ and teacher's 
eye^r-wrlTdn dhe main lx* directed. Tlte students will have coin- 
parutively kittle writing to do in this roym, for in' proper work the 
lihie will he, in (he rtiain, given to ol^orvation and discussion, and 
what writing they will have to do will^e limited to a few notc^aml 
drawings. 

As to the teacher's position toward the light, it may be said that 
his table can l)e adjusted on the track designated, so as to give him a 
^)osition to one side of the front of the roonj and in this way relieve 
him from the jfieccs.sity of facing the light directly. Then, too, if he 
wishes to siiend a greater |>art or all of the hour in lecturing he can 
stand to one side still further. ' - 
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'Hill most of th(‘ disiuivantii^oH ivsult inir from fliis iiu'IIhmI of li;rht- 
inir '';m l)c roadily ol)vi:iti‘d Hy ’int i-odiu-infr a skyli^xhi inio iIk- lorinro 
ronin. 'I liis iiiolliod sccnis to lu' oi'owinir in |M)|)iilaril v lu-avv 

wiivd :ind lihlxaf ^;lass have ^icen nianiil'aolnml. A slo li;:hi is di- 
nri and iloos-nol distni'l) oil her l-ho Intm-or or siiulriiis. and a( ilio 
saino tilin' nllVi's tin* Irast dillioidIV with shadows. llo\\^'V('r. it is 
soiin'wluit more dilficiilt t() darkon tin* room for lanii'rii work, and it 
al-o iiitrodiici'S rlifliciiltics in ohlainiiij;^ profX'r an hiirct iiral ellocts 
:iii<l cllicicnl votitilation wlu'ro iiiothaniral iiit'ans of ventilation jiro 
iioi provided. Hut thesi* ohjeet ions can l>e overcome, and skvlijrlit- 
iii;f lor a science lecture room seems on Ihi' whoh' to he tin' hest. 

Till' track mentioned ahove and indicated in the cut is of lijrlit 
rails laid'thish with the H^>or so that the teaehor's lahle.s. prop<*rly 
eijiiipped with wheels, can he run fronrlhe npparat ns rooms into the 
lertnre room willi tin* ajiparatiis all in place, and at lln' <dose of the 
lci ( nre^ can he run hack into the apparatus rooms to disehar;ie the 
apparatus not further nei'ded. 'Il’his arraiifremeiil will save a ffreat 
(li-al of the tetieher's time and make it possilde for the room to he used 
imniedii'tely_ lor another lecture o\’ for any olhi'r piir))os*'. It will 
enalde the teacher to prepare for an experiment the day hefore with- 
out apjirojiriiitinj; the leeinre ^room. 'll will saw iml 14, lit lie hreak- 
ap'-e. insure heller order in the sii|)|)ly ru/mis. and heller care of the 
ap|)aratiis in the lahoratories. Knrthermore, this arrangement will 
.^ave time in transi)ortin^' the apparatus and thus make it easier to 
prepare for lectures and*denionstrations. 


'I'his arran^^Muent of science rooms is an adaptation of one I .«aw 
in the Ih'form (lyrnnasimn m Berlin and which was , recommended 
ln::hly hy the Science, inastt^r. 


It will he noticed that the track extends entii'<d\\ throii;di the 
w hole .series of rooms and can be utilized for collect in;: and re[ua<'inf; 
apparatus in tlm laboratories and transp(u-tin<5 such to aiuli froiA the 
storeromns. This, apiin, will save lunch time, especially in supply- 
ing the demands of the workers in the physical lahoratory. If the 
track is laid flush with the floor and the side ^rrooves made only deep 
Hioujnrh and wide enou^di to admit the flanges of the wheels, the rails 
will not interfere with the use of that part of /he room and will he 
in no way objectionable. 

But if for ^iven reasons ‘it seems Itest not to extend the track 
through the laboratories^ it ca^i, of course, stop at the outer doors of 
the supply rooms and l>e used only for carrying apparatus to Or from 


the lecture room. It seems wise, however, to lay it in the |)hysical 
lalmrntory^ on iu'count of the frequent changes in the apparatus 
ne^ed in « coui’se of ex{)eriiucntal physics. 


80 


AMF.mCAN SCHOOL BUII.DINOS. 



A wiiulow from snpply room (o iis coi’i'cspfmdtM^ l:tlM)t'a(or\' 
has l)tTii t<» tiirt\i('r aid tlio fraohor in diyirilmiiiif; appara- 

tus !mcl ina(('iials fo llic lalioratorios. 'riii* slndviii^ and <'asi's in 
those j-ooins can ho arran^jod to suit tlio npiiimicnt, and oii<rht to ho 
spociliod l»y (lie science toacjior or tlio principal of liio scliool. It is 
hotter that no doors 'should open into the lialls from those siijiplv 
rooms. This will aid in safeguard in*;: tlio apparatus from iiieddlors 
and prevent tlu> ^entrance of much dust. If sliiling doors could 
always ho rolio,d on, it would ho hotter to use this fo'rfii of demr ho- 
tween the lecture room, supply rooms, and lalioratories, hnt since 
they are usually trouhlosome, wide swinging door.s are indicated, lo. 
ho set fo open away from the a])paratu.s. 

In the lecture room there should he a switchhoard and water con- 
Doctions, as iiidi<-ated in the figure hy “ W *’ and “ K.'* Tiiese coidd 
he ])laced ne.xt to the Wall or in the wall were it not #>r the fact 
that when connected up with the apjiarutus on the table the wires or 
wutei connections would he in the way of the teacher while at work 
at tlie table. It seems host, tlierefore, to make a permanent hasln 
witli all necessary phunhiiig at one end oj’ the taide wlien it is in 
place and a switchhoard at tlie otlier end.** These, as shown in the 
cut, ought to he in front and just clear of tlie edge of the table when 
moved along the track. These permanent fi.xtiires can la* ho.xed in 
and made to he covered so as not to pre.seiit any danger or untidy 
appearance when tlie room is usi'd for lectures in any other siihjects. 
In fact, they can he easily finished so as to he transformed into stands 
. Irom which a h'cturer may read, or upon which hooks can safely rest. 
^Vith this arrangimient they will be out of the way when not needed 
- aiul ready for immetliato use when reejuired. 

The wall space between ;he dooi-s into the hall can he iiSed for a 
blackboard. It is bost to sot it 4 feet above the floor and make it at 
least 3i feet wide. It should he of slate of a good graile and set as 
near flush with the wall siu'face as possible, in order (hat a white 
curtain may be pulled down from a roller fastened against tlie wall 
close io tlie ceiling. The purpose of this curtain is to furnish a 
surface upon which lantern projections may he thrown. The stere- 
opicon or project iscope can used to advantage not only in the 
sciences but in history, literatui-e, and arh To this end n sninll, level 
.platform ought to he constructed near the side of the. room next the 
windows, froni which lanterns or like*app.aratus ca'n usid. This 
proper electric wiring for light and provision for thoroughly • 
darkening (he room. • And just here let it said that a little fore- 
thought atid deflnite planning will save time and often much trouble, 
For^e^xaiUple, instead of depending on a loose wire down the hallwa|V 
to the teacher’s table,' a signal wire edn he fim under the floor aiiS 
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at (lu* ri^lit pl:ic(>s with piad ioall.v no expense. This will 

;il\vn vs he re.icly and save imu-li, atinuyance. The seals in this i-oom 
.slioiild he of the opera type, with two aisles in the eentral part and 
one on each side. Ihere slionid bo two doors o[»enin^ fiojii this room 
into the hall, aslndicated. Tliis will i)rovent crowding, save time, 
and i^ke it jmssible for the rf)oin to he used for other classes even 
while the laboratories are in use. 

If the windows, in case Tnteral lifrhtinp; is used, are |)hued 4 feet 
iil'ftve the fiiain-floor level, the. rear of the incliticil floor will not 
.sej'ioiisly obstruct the li^ht, for H feet rise will l»e nni])Ic t<j insure to 
eiich student a chance for unobstructed oh.servation. Tt is needle.s.s 
ln.s;iy that the locution of the ele<-tric or otliei* li^;hts, pennil I in^r the 
use r>f the room 'at nif;ht, is a matter of importance Imt nuist he left 
(o the architect and the principal'to work out. , 

FLOORS. 

I he lahonitorv floors, especially on the chemistry side, ai’e inat- 
t'u.s of rather serious <'oncern. (.'oinent is heavy, expensive, ami 
both hard and cold. Hiit it is safer than wood, it can 1«; scvuhhed 
without Imnii and can he replaced when worn. IVahaps the best 
ildor that enn be constructed for a- chemical laboratory is that made 
by layinf.' hard-baked jrlazed tile.s in cement.' These tiles when of 
flood (inality.are honporous, ’nonabsorbent, acid proof, and are 
easily dcaneil. 1 bey are durable, and when planned with due re- 
spect lo ui tistic effect jrive to the laboratory a clean, neat, and whole- 
some appearance. A laboratory in which tlii.s material is used f(»r 
the floor is rendered still more artistic and aseptic by usinfr ilie 
same material for wainscotinf?. Thi.s material is rather expensive 
- when consideriiifT the initial cost. ( onstMpicntly it will Imj used spar- 
iHfrly .save mi lireproof construction and in those Avcalthier com- 
iinmities wliich cun afford the l>est. In the lonfr run such a floor is 
economical, for it is easily cleaned and lusts indeHnitcly when prop- 
erly s*'t. ' ' . 

» I 

Another form of floor covering: consisting of ^cement and broken 
hits of marble mixed evenly and ).hen polished to a level surface has 
hoen used, but this is subject to injury by acids, and is lK>th hard and 
eojd. Home bui Kiel's have used a good quality of cement, and with 
due precaution such floors have proved fairly satisfactory. They 
are, uowever, porous, will in time ^ain and di^olor, and will also 
suffer from acids. 

When any of the fireproof floors are used it is well to surround the 
work tables ifrith some form of linoleum to protect the feet of the 
students from the cold floor and to lewen the fatigue'incident to Mg 
standing on a hard surface" , : 
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If wooden floors nre used in a chemical laboratory, they should be 
iu-o(octcd by wax. paraffin, or some such material. AVherover 
finances will jicrmit. ami especially in a brick, stone, or concrete 
luiildin^, the use of tile floors is .strongly recommended. 

Moors made of asphaltum arc recommended by Professor (Jill. 
“ put'” as be remarks, “there is danger that heavy tables, chairs, etc., 
will sink into the asphaltum and thus render them of unstable bal- 
ance and out of level.” This, he suggests, may be partly overcome hv 
making wide foot rests for such tables. Naturally thi*s sort of floJr 
must be laid on the top of a close'fitting underfloor and separated 
from it by tarred paper, asbestos board, or some form of steel lath, 
.In every case where a laboratory is on the second floor all po.<=.<5il»le 
leakage from water pipes or basins must be prevented, and' this is 
be.st done by faking care in construction. 

The late Doctor Haskerville, formerly of the College of the City of 
New York (Science n. s. 28 . p. 665 f.), said : 

In iny opinion, tin* best material for floors which hnsl>een piif forward is Mint 
wlilfh is kno«-n as lithoplast, devised by Dr. W. L. Dudley, of Vundcrbilt Vnl- 
versity. If Is essentially a paradlntHl sawdust-sand floor, with a mnKnesla 
cement This flooririK may be laid in any length and In one piece and offers 
many (lesirnblc qualities. The baseboard may be mi^e as a part of this floor. 
There are no cracks. The presence of the sawdust allows of Its expansion and 
contraction with cltanges of temperature and the CMating of parnflin over it 
pro\ents its rotting or napping, which are objections put forward In opposition 
to sawdust. It may bo tinted, polished, washed, or scrbbbed. It can l>e re- 
pained without having crticked points, and. furthermore. It allows nails and 
screws to be driven into It In much the same way as wood doea 

^yhen it comes to a consideration of the material to be used for the 
tops of the laboratory tables, a more difficult problem' must be <»ob- ' 
fronted. It is without doubt true that all, or nearly ull,.of the older 
tables used for this purpose had wooden tops, and as a result of habit 
iif the making of other tables oak or some more expensive material 
was us«(l and finished with much care for appearance sake. But, as 
all who have worked in a chemical kboratory know, it is only a mat- 
ter of weeks until such tables are blistered, stained, or discolored until 
they are m-ightly, and it seems unnecessary to use expensive lumber 
and go to the trouble of polisliing and varnishing it, as is done with 
funyture in general. Good, clear pine, free from pitch, is about as 
serviceable as oak. Naturally, there is some danger in the use of 
wood, but it causes less breakage of test tubes and beakers than 
almost any other material used. It is not so cold as glass, tile, or 
slate, and hence does not endanger glass apparatus as much. 

Theoretically’, plate glass is the most satisfactory material for table 
tops, for it does not stain, is easily kept clean, is nonabsorbent, is not 
affected by acids in ordinary use, and from the.standpoint of wear 
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li- durable. The only objections of serious importance that can be 
‘••UtjhI against the use <.f glass for this purpo.se are that it is cold 
ami hard and is liable to crack from the heat reflected from the bot- 
tom of vessels heated during e.\periiiiciflal work. This latter is 
such a senous objection that it seems wi^ to caution against its use 
Professor Gill says: 

t-or the t-.ps ..f lal)oratnry desks or taffies the follnwi,,^. woods have hivn 
h. to K,ve ;:ood .satisfaction: Northern pine, whitewood. oedar. a.ul (’ali- 
f.n ua re<lwuo,t. n,e.<;e may be finl.shed with equal part.s o( lin.soed oil and lur-’ 
I'cnune. or better, filled with aniline black made In the pores of ,hc wood 

It ‘"fi.V bo added here that sugar pine is an ideal wood for table 
tops for ]aboralorie.s, for (his wood does not readily wait). K can 
I'i- had' in boards wide enough for a full (op, and so will leave no 
cracks. It does not splinter, can be planed easily, readily takes (be 
>iain and hlhng noted above, and is not heavy, rnforuinately, the 
LMvat trov, from whicli such lumher is made are rapidly, disappear- 
ing. and therefore the lumber is eomparatively expensive. 

Mr. Lincoln, of the Technical High Schooi of SpringHeld, Mass., 
si\s that ho prefers wood as material for table tops for be-rinners 
111 chemistry op account of the danger of mcrcasod breakage with 
t ie use of liardor surfaces, but personally prefer.s white glazed tiles 
if (bey can be laid so that tliey will not buclile. M1icn wood is used 
he prefers soft pine treated in the* following way (which is the same’ 
as tliat reoonimondcd by Professor Gilj) : 

Recipe for t renting topx of laboratory tables. 

.‘'olntlon 1 : 

, 100 jrrnms aniline hydrochloride. 

40 ^wnra.s ammonium chloride, 

0.')0 grams water. 

Solution 2: • 

loo gram.s copper sulphate, 
r*0 grams potn.ssium chlorat^ 

Ob'* grams water. 

^\pply solution 1. let It dry, then apply solution 2 and let it drv. i>o this 
Miree times. 

imring this process the color olmnge.s from green to black. The table top 

uisellne. After this last the color of the table top Is a soft deep black. 

le tables treated as above have given very good service. They are wiped * 
with u damp cloth each day after the laboratory work is over. ^ • 

WALLS. 

In »_ch8nical laboratory it is important that the walls be so con- 
Mi noted that the material composing them will neither discolor 
n.w disintegrate as a result of the fumes liberated in esperimental 
»ork. The ordinary plastered walls are veiy .unsatisfactory, for 
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this disintopralinn begins (juickly, and not only litters the floor 
but causes tlie room to appear untidy as a result of the rough and 
string}' appearance of tlie plaster. In laboratories where any quan- 
titive work is done this falling material will vitiate results and cause 
much trouble. In sections of the country where earthquake.s occur 
the plastering so affected is likely to fall and is therefore dangerous,’* 
The same is true in the event of lire. The use of cement instead of 
ordinal’}' plaster is followed by similar troubles. 

Hard-glazed tiles are clean, durable, neat, and acirf proof, anil 
Avhen carefully selected and well set are easily cleaned and are also 
attractive in appearance. Glazed white brick is still more to bp 
desired, but is expensive, and for inner walls adds* considerably to 
the strength necessary in the building. Unglazed bricks may bp 
used, but need to be covered -with an acid-proof white or cream- 
colored iiiiint. Professor GiU recommciVds for such purpose a iiaini 
made of ‘‘sublimed lead (PbS 04 ), barytes, or zinc white, or pref- 
erably a liiixture of these in about equal proportions.*’ 

On.' the whole, despite the added danger due to the inflammable 
material, a ceiling made of well-seasoned pine or maple, carefully 
tongued and grooved with the boards not more than 3 inches 
wide, blind nailed and then treated with acid-proof paint, seems best 
adapted to a chemical laboratory for high schools. This is, in its 
initial cost, more expensive than plaster, but in the end it is cheaper 
and much more satisfactory. 

Where plaster must be used ‘‘white plaster, which has been given 
three coats of acid sulphur-proof paint, a combination of lithopone 
and zinc oxide, has proved satisfactory. Paints which contain lead 
oxide should be avoided. All metal ware which is likely to bo 
exposed to any fumes whatever in the laboratory should be painted 
w’ith an acid-proof paint.’’ 

In the plan presented to indicate the proper arrangement of the 
science rooms, it will be noticed that the main aisle is along the wall 
a\ray from the windows, and along the track laid in the floor. The 
tables in the. laboratories ought to be placed at right angles to the 
main aisle, with individual work spaces and plumbing on each side. 
This will insure good light and better classification of the workers. 
The secondary aisles between tables can be made as wide as siiacc 
will permit ; but they should be at least 5 feet. * 

Further discussion of the arrangement of science rooms ^seems 
unnecessary, for equipment and plumbing are matters which school 
authorities roust settle for each individual case. This further point, 
however, ought to be emphasized : It is a serious menace to the health 
of the students to work in a chemical laboratory which i.^ not pro- 
vided with adequate means fur carrying off tlie fumes and keeping 
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tI.o a.r l)uro and clean. Therefore, directly above the tables upon 
winch the experiments are performed ducts should be placed to carry 
oir the gases liberated in the experimental work. In small labora- 
(ones gas jets kept burning within the main part of the duct will 
create a fairly good draft and in this way help to keep the air pure 

H. i in a larger room where many students are engaged and the 
of ducts rather complicated, it is best to place in the pipes 

hofucen the roof and the ceiling a small exhaust fan with an electric 

nakor attaclunent to be run during the laboratory periods. This fan 

mu.' )e rmly bedded so as not to jar or buzz while running, and 

fI>nTandung ducts must be ns free ns possible from sharp ancrles 

• Md air-tight between the openings above the tables and the outerair 
al»ovr ihv roof. 

^ XVI. ASSEMBLY ROOMS. 

Tl.. ,.K.,n. or „„l«, it is ralliMl, is ilu- rrnlor ,.f school 

I. r foi II (.rrniiin ^-ymnasimn. It is tlio pl.ioe „f all lalarrs in tho 
.duiol where artistic and even lavish decoration is the rule It is 
tiK- historic remnant of the days when churches and chapels were 
iwil ns frathmng places for students, and it has retained some of 
hr religions atmosphere of those bygone days. They gather here 
for tmtsir, for worship, for lectures, for counsel, or for some eelebra- 
tion, .Stamed glass windows, beautiful mural paintings, tasteful 
||nvc.s of statuary, and very frequently a pipe organ attest the fact 

that this room is designed to be used for in.portiint educational 

purposes. 

We have made rapid progress in supplying assembly rooms for 
1 .iigh schools and grammar schools since the earlier edition of 
lliis hnllelm was printed. The illustrations of assembly rooms here- 

are as beautiful and 

mninodious as many of our best theaters. But for our smaller and 

« ^ are not yet detnanding what we should 

m I ns regard. It is earnestly hoped that the illustrations here re- 
puKlnred will serve to stimulate to further efforts to secure for all 
sclmols this much needed nnd very helpful agency. 

I here is no d^re to overestimate the need of nsseml.lv rooms in 
1C Aniericun public high school, but I believe there is no'eountry in 

operation is more pressing than in our country, under our form ’ 
L *” athletic prowess is a good thing, but there 

!ri", T'’ loyalty to school, to scholarly 

S lV? ? ’■'i*'' I"B'' »''OoI liuiWing, then, 

ought to he binit to meet this need. In addition to the uses above 
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suggested U will be a great stimulus to boys and girls in the grades 
if they also can occasionally share in the use of these rooms. Wise 
supervision of city schools demands closer contact between the chil- 
dren of the glades, especially the upper grades,, and those of the higli 
school. It would be a powerful stimulus to many boys to endeavor 
to enter the high school if now and then they could get a peep into the 
laboratories and assembly rooms of which they sometimes hear but 
which they rarely or never see. Moreover, around the school, as has 
been suggested, are fathering many organizations for social service 
looking to immediate heip in practical citizenship. An assembly 
room. i>ruj)erly and tenaciously guarded against those who have -el- 
lish ends to sei •^•e. can become the rallying point for the general educa- 
tional movements in the community. Such use of a .school huilding 
will not do.secralc it, and can, if wisely’ directed, be of great service in 
connecting kIiooI work with the real and vital problems of tlic coia- 
munily. 

Having said so much in general — and these arguments are ofioa 
needed'lo convince those in atithority of the importance of supplying 
an assembly room — let us now turn to the. actual demands of con- 
struction. 

Tlie first que.stion to « onsidor is its location in the huilding. Tl'c 
prevailing practice in the older buildings w’as to put it on the second 
floor, but this is passing away, for surely the first floor is a 
better place. This location saves much wear on the building, in that 
it enables large ■audiences to gather without threading hallways or 
climbing stairs. Tt makes it easier to .start the day's work with an 
nssembly, and in this w’ay gives opportunities for announcements by 
the principal, for the inspiration of song, readings, or short ad- 
'dresses. It is safer in case of fire; permits of easy entrance from 
the second floor to the gallery, if one is introduced: and allows 
ample height^or the stage and for the ceiling above the gallorv 
without interiering w’ith a uniform scheme for roofing. It also in- 
sures a safer and stronger building for 'large audiences and gives a 
better opportunity to heat and ventilate it properly. By thus jisinc 
the height of two stories, the floor of the main room as well as that 
of the gallery can be inclined without interfering with any other 
part of the structure, and extra exits can be arranged with little 
expense and without marring the architectural effect of the build- 
ing as a whole. This position will also have the advantage of the 
wider hallways, and exits below and will thus avoid crowding in 
the halls and on the stairways. If situated in the central axis of 
the building and opposite the main entrance, it will give a unity 
and dignity to the interior mot possible when on the second floor. 
The flooiv plans and cuts^ herewith presented illustrate the arra^ige* 
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nn iit of aiiieiuMy rooms for large buildings and also for smaller 
umJilmgfci, 

I An asseinbly room should In; pnivitled with a stage of ample pro- 
j)OJ iions. Upon this stage the young people will gatlier on gradua- 
t.on day to receive their diplomas: upon it they will give their plays, 
choruses, and recitals; from it they can hear lectures and concerts 

l. \ Ms.tmg talent; and in many ways there will be need for a roomy 
and safely built stage. There should be dressing or retiring rooms 
at both ends of tlie stage and on the same level with it. 

Some interesting plans, especially those designed by AVilliam B 
It.mT, of St Louis, show „n eularged stugo otjuipp^d us a gjuu- 
UU6JU11I. \\ itl. uwaus of a u.iiipoiary partition or drop curtain tliis 

m. i\ je reiluced to the ordinary sized stage or opened up to the audi- 
ence as a gymnasium. In this connection the following f,<un Bulle- 
nn tlltdd) No. 2d of the Cnited Stutes Bdreuu of Educ^iolf suy" : 

Kvporience has i.nned that it Is nltopether feasitde to expand the stage to 

Wmnasium and by this methctd to i, urease the seating 

• l.oti of the auditorium whenever destrdd. The comIUnation stage^’m- 

nas urn a 80 lias otfier advantages. It gives opportunity to view physlal edu 

exhtl.1,100. c.kj powHon 

in’ I ' ”"<t <x>inmLiilt,v nottvttlea f..r which an ordtnwy 

>hi',e is alwiiy.s inudefiuate." orainary 

Windmvs but placed so hipl, that they can not be seen by the audi- 

0 teqmre as few supports from the main floor as possible. afSSSiilt 

■sc "f acoustics.) The lighting of an 

cLf " "" i" i's oacfulness and skould be 
joen carefni cons, deration. If, as has been suggested, thisVm is 

licdu t™h 7f‘™' n* u ™ KCoandSoor, 

g can be had from both sides, above and below the gallerv. 

n village and country high schools there is as much o^raore need 
nr«r,” as in cities with mor^ . 

they are often eliminated from the plans for the smaUcr schools, 
he accompanying floor plans for a small building (fig. 7) were 

■ as to serve both for a passageway and an assembly room. It will 
be observed that the hall is shorter than the wings of the building 

ing or rfilr “ P'atlorm or stage, which can be cut off by fold 

J or sliding doors and used as a libraiy, principal’s office, and a 

Education Bulletin (1922) NoT^sV Bducatloa Awoctation. U. 8. Dureau of 

&ai46”'— 26— -7 
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stage. Aji open fire in the center will make it attractive from 
within the office, and also from the assembly hall. It will be noticed 
that cloakrooms arc connected with each room so as to keep the hall 
clear. Movable chairs can be used and quickly arranged when 
needed and crowded together when a wider passageway is required 
along the sides or across the hall to facilitate the movement of the 
students between recitations. Provision can easily be made in the 
event that this room is desired for a study room. The ceiling of the 
assembly room is high, is finished to show the timbers, and is liglited 
from above. I am indebted to Mr. Bernard Maybecb, architect, 
Berkeley, Calif., for the drawings. This building can be built of 
wood, plastered on the outside or shingled, or of brick or ^tone. It 
does not readily lend itself to a painted clapboard construction. It 



Fio» 7. — riaa for a village high acbool, bo arranged that the hall may aerve as an 
aBBomhly room, with tho main office an the stage. 


should be made to blend with the landscape, and when covered with 
vines will make a charming village high school for the accommoda- 
tion of 76 to 100 students. The only serious difficulties to contend 
with aY'e the long valleys in the roofs at each side of the assembly 
room, and, in the hotter parts 6f the country, the lack of a cross 
breeze in the lower part of the assembly room. 

It is characteristic of an American community to expect of the 
architect more school accomodations than the money allowed him 
will buy. Amost invariably the demand comes for an assembly 
room and very frequently for a gymnasium, and yet not more than 
half enough money is voted or set aside for the construction of the 
building desired. It has therefore become necessary to sacrifice 
solne features of the building demanded or to insist on waiting 
until sufficient funds are in hand to do what the community wishes, 
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All whools in lily or eomitry nml some sort of an asseml.lv 
room whei-e the sr-hool rhildren may eunjtrepnlo or where the whole 
rommiinity may jom in entertaiiimonts oi- more serious edneational 
im.leilakinKs But a room limit only for an assembly, with a slop. 
m)r oor ami fixed chairs is used loo infrecinentlv in small to 
medium-sized schools to warrant this heiivv Ontlav. .SiJ it has be 
rome neee.ssary to plan an assembly room with a level floor, without 
hxed seats and with a snflicieiil ly high ceiling. Ihat it may be used 
for a gyminasium as well a.s f,„. nsseilil.lv piirpo.,es. One of 
tlir chiet difliciilties with Ihis has Imen Hie trouble of handling 
I i.nih, <) them out of the way for ^rym„;,siuiii exercises and to 
ivpiaee them agmin for aasemhly pmposo.s has Uwn a seriiins prob- 
«11 .Much relief, however. Inis come By building a stage a little 
Intlici lliiiii ordinary, so framing it lliiil stalls can be made under 
I .11 mg le assembly floor, and small triicks, Bie width of a folding 
.hair and the lenglli of the depth of the stage,' constructed with 
oamter-sunlr musters, upon whieh to place the elniirs and run them 
under the .stage when not needed. Tliese little trucks or-cnrs are 
no ex|iens.ve to make they require only a groove on either side 
■Ul. 1 the stauw upon which to run the casters, and pasts at each end 
a Pievent the chairs from sliding off. One of these will hold somc- 
iies ns many ns ii hiimlrerl iliairs and liiiis practically all of the 
dniiis run le cared for hy using n few trucks. AVhen cliaii-s are to 
V leiiimed Irom the floor, tlic trucks are inn out into the room- 
ie chairs lire pickeil up and placed on the Inicks in an orderlv 
wa.v. and then pn.shed under the stage. A'ice versa when cliaiis are 
«ded the I rucks ran he pulled out onto the floor and the chairs 
pa ed quickly as re<|iiire(l. Nntiiriilly donhle dcmrs are .set in front 

0 he stalls ,0 cime then, when the .hairs are removed or r^t..n;:ff 

1 his device has been used for a niimWr of years. It has made an 
issenibly room serve assembly, gymnasiiun. and social purposes to 

the inlm *f ''«'■« oi this room ind 

he income from the investment have been multiplied many fold. 

XVII. SCHOOL ARCHITECTTOE AND SCHOOL IMPROVE- 

MENT, 

Ihis is the age of sc 4 iools and schoolhouses as characieristicallv ilk 

m-.t''r *’’h V’-m'-'’' '"’'I''*'' “'e period of churches and 

^it church buiMin^ In each ca» the faith and fei-vor of the 

Wle can be read and fairly understood Ahrough a critical study of 

W objMt.v. results and tfe,e ideals for which they stand. It will 

« miss the mark veiy far to say that our ideals and feelings asso- 

ed with the notion of popular education are becoming suffused 

Hh a glow ana zeal heretofore onlyffound associated directly or* 
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iiuUrcclly with ij*li};ioiis fiiilh imtl religious propaguncla. And some- 
thing of tliesanie spirit that once wrotiglit to hiiild a tahernaclc or a 
cathedral worthy of a dwelling place of the ^lost High is seeking 
exi)ressioii in furnishing to the youth of our land nobler temples in 
which tlieir hearts, minds, ami hoilies njay better jidjusl themselves 
to the demands of a practical civic hrolherlmod. Whoever, then, un- 
dertjikes t<t build a schonlhousi' to im'et and foster these ideals ought 
to approach his task with holy liands and a consciousness of the 
de-voli<ni wliich if is to ly})ify. 

The problem, then, of building a schoolhouse to-day is in no small 
sense complicated by the growing tendency to use sclmolhouses for all 
sorts of attempts at. social bettmimmi. Schoolhouses, especially in 
the large cities, have come to be used night and day, summer atid 
winter. Vacation schools haw l>een established, in which unusual 
programs of work and play have been introduceil, and for their 
successful consummation such pidgrams often demand ecpiipment 
and acconmuKlat ions not needed in the regular day schools. Lecttire 
courses have been introduced not primarily for sclio<d children but 
for those who have (juit school and gone to work, for those adults who 
. have a desire to keep up their intellectual interests, and for those also 
who have sullieienl spiritual pride to |i|gJn even lute in life. But 
such huilditigs tiemaiul s[)ccial e([uipmt^ in tlie way of ligliting. 
stereopt icons, j)hoiographic rooms, assembly halls leadily acees.sible. 
cliairs, platforms, moving-pietnre machines, etc. 

Mannal and teehnieal training courses have been introduced, tle- 
manding power ])laiits not heretofore neetled, or at least not thonghl 
desirable.' Playgrounds are in greater demand, not only for the reg- 
ular school ehildren,'htit for those who ft»r various reasons are denied 
.school privileges through the day, 8uch children may come in the 
evening, after school hours, or on holidays. This demand for greater 
space and better adjustment led to roof playgrounds on school build- 
ings. But no sooner had they been built than it was discovered that 
such favored and well- vent dated a^as cotild he utilized as social 
gathering places, where good music could be heard, where the young 
people could meet and enjoy social dances tinder wholesome and strff 
environments, and where society could institute rational competition 
* with the cheap vtdgar shows and dangerous dance halls rampant on 
the streets below. 

There are social movements in almost every conimiinity in our 
country to-day looking toward , educational bettermt^t, and such 
movements should be fostered, guided, and rationalize!^. Whenever 
these are for any worthy reason disconnected from church organiza- 
tions, either the public- library building, some building designed espe- 
cially for social workers, or the public-school buildings ought to be 
available as a center for such workers. 
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Tlie s< hof»l luiildiiifr lias many adv^^tnjres. for it Is the ntjulel of a 
(l(‘iiiocracy, ami tlu’ic lias doM'lojtcil alioni ii a si*n(inuMit of diLfiiitv 
:inrl dei’orum, inMiu'ritial in all mm I'lnonts nndt'ilul<(’!i Avitliin its piv- 
ciiu'ts. 1 iirtlipniioro. tin* list* of tln*sc liiiildiii^> for ^vo^thv social 
work of all kimis is lirii^^in^ >c!iool work into iiioi'o \ ital touch 'with 
till* real life of the worhl: vice \ersa. il i> lirin^diifr the AnuM'ican 
coinniunity into a more vital rt'laiion with fin* teat'heis and those wlio 
lire res|)orisihIe tor schooK and school orirani/ation. 

In planninji (*\(‘ii a connliy sohoolhonsi' or \'i!lajjfc hiprh-school 
hiiildinfT, one must therelore think out into the possihle needs of the 
niiinnnnity and eiihu jre his usual n<»tion> of i he st.-ttpe and purpose of 
jHildic-school education. 

Some (lay in tlu* near future more |>nin< will lie taken to make 
sohoolhoiises hoaiitifni in (*\icrnal appearanct* as well as coir, mod ions 
mid healthtn) witliin. llni'; tar the architects of the hirpe majority 
of onr smaller school hnihlin;;s have clnn<r tenaciously to the “schooi- 
lioiise type, ’ and have "iven ns. in the main, hui Id injrs 'devoid of any 
attempt at niceties of |)roportion or unity of design. Tn many cases 
attempts at chea|r ornamentation have been made at the expense of 
real beauty of form and hy*rienic considerations. , 

It .seems strange, on first tlionjjht, that onr schoolhoiises have been 
the hist of public hnildinp-> throntrh which pnlilic taste has sought to 
pxpi ess itself. Rut when one recalls that Ihjs tni'dv recognition of 
clfildrens rights has exhibited itself in all lines of endeavor 'wherein 
file education anti care of cliildren were concerned, a fimdamental 
phase of human natiir® is brought into light. .Vdults have regularly 
thought and planned first for the satistaetioii of their own needs 
rather than those of ^le children. If the reader is inclined to doubt 
this. let him make fi study of the Suiulay-sclmol rooms of our 
churches and compare tliem with tlie rooms of the same buildings set 
apart in the main for the use of adults. Let him examine the homes 
and contrast the provisions made for adults with those (or the chil- 
dren, and he- will iindei-stand more clearly what f moan. Even 
children’s clothing is designed not so much for personal ct^fort, joy, 
and approval of children as for the satisfaction of older people. 
Precisely for the same reason tiiat the education of children at public 
expense has been, in the main, the last phase in the development of 
our educational systems, xvc may expect that sclioolhouses for the 
little children will not i-eceive so careful attention from the general 
public in our generation as those designed for college students or 
students of our secondary schools. But a protest should be entered 
against this selfishness and, at the same time, a -plea made for the ' 
a’sthetic education of the children and through them the develoji- 
ment of an enlightened conscience and artistic sense in the (public 
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at lnr»re. The srliool buildiiifis in whirli our cliildren spend a ^no;u 
part of llieir working hours during their early years <leserve serinn- 
attention and artistic treatment. .Vrt leagues desiiing to proniole 
ei<'ie improvement should offer aitistiy and well-adapted plans of 
country sehoolhouses for the consideration of those who 'mye charge 
of the construction of such buildings. 

Such plans should be simple and easily followed. They should call 
f(»r materials within the reach of local markets or conditions. Coun- 
try schoolhou.ses arc, in thcjiiain, I'aiilt by " haichct-and-saw * car- 
penters who can not lead complicated drawing.^ or follow readily llie 
usual forhis of sped licat ions. Proportion in .'-inch buildings is almost 
everything, and to secure this end plans ought to be drawn and 
specifications devised so explicitly that mo mistake^ain be made. .No 
amount 
ugliness. 

If country poo|)le an* inclined to be carele.ss about the appearaijeo 
of their sehoolhouses and .school grounds, and we all know tliat this 
is often the eas»*. it becomes a double duty for tho.se who have b(*tter 
taste to exert themselves to place before tliem better models. IJeal 
beauty is not expensive. The best thing.s are in reach of us all. Log 
cabin.s can he built as satisfying to the artistic .sense as palaces, in- 
deed frequently more so. 'Pbe planning of a one-story, one-room 
country schoolliouse ought to demand, and will demand from any 
capable and conscientious architect, as pain.staking consideration ns 
a large city school. In fact, the opportunity for the development 
and disseminat iot\ f)f taste in this, the central agency for social and 
icsthetic improvement in the country, ought to appeal with especial 
interest to all concerned. ^ 

Here is an account of the influence of one teacher “ who organized 
a community’* (World's Work, vol. r>, p. 9G01) : 

In September, iyil4, Mis.s .Mal>el Curney, a younp Irish girl just out of noniiiil 
setiool, liegan tenctiing in a country .sdiool in Putnam County, III. pupils 

were few, tlie hulldiug dilapidated jiiuf ixiurly e«iuipped, the site unattractive, 
hut she was a teamher of firactical Ideas. Two nelglihorlng schools wei*e la n 
condition etiually bad, and Miss Carney went to work on a plan of consolldii- 
flon. She talked consolidation of the.se three Inefticlent c«iuntry schools until 
she had won tiearers enough to put ttie (]uest|(>n to a vote in tlie spring of ItlUV 
The electors voted down tt»e proposition that year, hut tlie. young teaolier'« 
consolidation plan w'as adopted at tlie ele<tion in 190(1. Here are some of the 
c*onorete results; Mr. Jolm Swaiiey, a puldlc-splrlted citizen, gave 24 acres for 
a campus— n campus for a country sellout! The iteople of the three districts 
voted $18,000 to make the*- building one of tlie liest sclioolliouses In Illinois. 
Wagons carry the children who are too remote from the building to walk. The 
principal of this country school Is paid $1,000 a .vear. ()n the campus is an 
agricultural experiment plot of 0 acres, conducted In cooperation w’lth Oie 
school of agrfa|ilture of the State University, and a large tract Of natural forest. 
A four-year nfgh-school course Is offered, with a liberal election of studies. 
(Vmntry Jiiuys and girls may here study agriculture, iinltuul liushandry, liorticul- 
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lure, domestic science, nnd hII |)hase.s of work vifull.v related t<* the funtlimieiiliil 
ineiins of a r^.ple living in the mintr.v. Culture subjects are iu.t iiPKlecte.l. 
lull the real hiisic imprests of culture mnonp nn nKrlculturnl people are Kivpii 
(hie emphasis. An enliirced country neiKliborhood hiis tM>en bound Into n co-- 
iiperatlve social unity, wliose possibilities for hipher culture are not inferior to 
those of cities of 10,000 peoj.lo. These are the products of two .years’ work 
-•f !i .voung girl witli tlie riplit Ideals. 

Tmiual or more .striking results Imve been aclileved in till parts of 
the country since Miss Carney’s ell'orts. There 1ms been a truly 
tyonderful growth, especially in the rural districts, in the consolida- 
tion of scliools jind the use of the school hnildiug as an ('diicaii tpal 
center for the wliole community. J’erinit me to sketch verv hrieflv 
and inadequately what has hapixmed in one count v in Alalmma. 
Five years agojhe author was called to advise with c'ounlv Siiperin- 
(oiulent Feagin, of Monlgdinery County, Ala., (o .see what might he 
(lone in the way of consolidation in tliat county, especially looking 
loward the greater social tmilication of the white people in’fhe niiad 
nmimunities. At that time the small ’villagre of l^ike Roads had a 
iiiiserahle makeshift of a school Imihling: with two teachers in charge. 

I he children were hadly handicapped, anil the teachers were so badly 
.situated that they were unable to do ssitisfactory work. The con- 
ditions were deplorable. Fortunately, there was a desire in the com-, 
niiimty for lietter lhing.s. Throug:h the proper pre.sentation of the 
needs of the sdi'ool the people were induced to purchase a small farm 
of .i5 acres adjoining the town. The county bonded itself to con- 
struct a modern school building and to consolidate at this place a 
great many districts. Automobile (rucks were purchased, good^ 
Irachers employed, and the children of a large area of the county 
were gathered in at this place. 

The change in .the educational interest of the people and the 
progress of the.child^ren in this community, as well as the county 
!it large, during the past few yeai-s are almost unbelievable. Bonds 
have now been voted to construct buildings of this ^vpe for all the ' 
>vhite children of the county. In a few hnildings the school chUdren 
of a whole county wijl meet together. Tlie spirit of educational 
progress has already called ‘for a rural high-school edifice of a dis- 
tinctive and fine.ty’pe, where the childi-en'of the county can get su«h 
p^paration for advanced work as before was impossible. The 

effects of this socializing infiuciicc are radiating throiighont the whole 
State. 

It has been the custom in many places in ijpr county *to build 
schoolhouses according to ready-made plans furnished by so-called 
architects and builders. . These plans are rarely sufficiently accurate 
and complete to give any definite ' idea of what wi\l result as the 
finished prrduct. Tlieir specifications arc indefinite and not in- 
frequently in erroi-, and trouble and extra expense I'esult from a,ttempt- 
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ing to follow them. Thesane and economical thing to do, even if only n 
one-story school building is to be erected, is toengage the services of u 
reliable, tasteful architect, and with himwoikout every deUiil before 
the plan fs fipally accepted. School boards of towns and cities should 
give their teachers, or at least a committee from tlie teaching force, 
a large share in helping to plan their schoolhouses. It seems iiiori' 
than strange that members of a board of education who rarely have 
any intimate acquaintance with the. dematuls and .necessities of 
modern school buildings .should, when called upon to erect new 
buildings, neglect to avail I lieniselveii of the services of the expert? 
they have selected to do the school work. Hoards of education often 
come tdgether to consider plans which have been placed in conijaMi- 
tion without so mucli as inviting a principal or superintendent to 
aid them. One by one the architects arc called before the board to 
es^l their products and point out the superiority of their respec- 
tive plans to all other possible plans. In general, the most plausible 
talker, with the gaudiest elevation and the jireatost number of ini- 
pos.sible carriages passing the. proposed building, generally gets the 
,vote. If the floor plans are studied at all, they receive a mere 
glance, and generally from eyes unable to read them intelligently. 
The fact is the planning and building of scltoolhouses is a highly 
specialized business and can not be safely left in the hands of men 
who know nothing about it. In every system of city schools, whether 
a regularly employed architect is available or not, the superin- 
tendent of schools should insist that a committee from the teaching 
staff should with him b* empowered by the board to study plans and 
advise architects on all matters pertaining to arrangements most 
suitable fo'r practical school work. This committee ought to be a 
standihg committee, and should be in every way encouraged to study 
Yi detail schoolhouses from the educational point of view. 2t is 
certainly very poor economv to neglect to utilize the teacherVdnti- 
mate knowledge of what is ne^d. The same sort of a policy ought 
to be encouraged in villages and in country districts. County super- 
intendents ought to be given power to pass on all plans for school 
buildings; or, Ijetter still, they ought to have at command data frora.^ 
which architects can work , and then through advice and direction 
guide to better plans. 

In a large city system of schools where an architect is employed to 
ms^e plans for all the schoolhouses to bo built, and gives hi% whole 
time to this specialty, there is less waste and better Faults. And yet 
even these specialists can often profit from the suggestions teachers 
are able to give. But in the great majority of places there is no 
architect regularly employed, and few who know much about the 
Special problems of ^hool buildings. Under such conditions a cus- 
tom has sprung up of advertising for competitive plans, and then is , 
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crKKiecI the farce described above. Indeed, several Staie.s have made 
il rompidsory for sclinol boards to select plans in this evav There 
can I* n.M,ne.s,ion lha( this in pdneral ns a clnmsv and ineffeclive 
inelleal. The safe and. biismesslike Ihiiif; lo do is In enpige an 
aiadniect and let him work nfi a plan umler (rnidanve. .so that when 
a ns done il wjll be nn.lerstoo<l. The best arcliileet.s rarelv snbniii 
phinsjncompeittion. Tl is Ijo e.vpensive for limn, lo prej.ari worthv 

plans on a me.e chance. Dnl s..|,ool l,„ards l.ave a dinienit politiea'l 
piobleni to meet when they s,decl an an liiteel. and the competition 
vvstcn, has fnrmsheel ihem a nyans of fo.esi oiling criticism, and 
often of compelling the mreplanoe of nnsnimlde plans. Xo| one 
Ims, ness block in a ihonsaml i.s bnii, after plans' secured through 

lompetition, and the very men who setae on I boards would 

never iTiaiinpp tlieir own lu’isinei^.'^ in (liis wnv 

One of the most difficult .prol.lents, as el^ewltere su-e.^^led. ri.e. 
out of the fact (Itat p^aiplo think that a successf.tl school buildincr. 
'osifrnod for a particidar place afi<l orientated in a specific wav. can 
.0 e<M).ed exactly sod on a tliffierent lot with a clilTerent orientation, 
.md he as successful in the latter as the former position, 'litis is a 
jeiy peat hlunder. Each school l)ttildin<r is a |>roblem in itself It 
lias a definite lot upon wiiieh it is to lie- located ; it must face in a 
frnen direction to jneet the demands of this lot : and it must be de- 

cIminlrtv”'"T ‘’if PC'^’oHt.r and specific 

c mmiinity. To bo sure, one can -ot many su-frestions ami fre- 
quently specihc helps in the study of successful ardiitecttire wlier- 
o^e^ found, but, in the last analysis, each school bnildinjr .should be 
‘esigned practically to meet its environment both physical and 
educattonnk The .^nc, ,.afe, mtd ecnnon.ical thing li do when „ 
school building IS to be erected on a specific lot is to employ an 

of the b T""^.t * ""'I 

sketdL^.nr ’ n"H “"'1 sl""ly "ork this out into 

ketches until all demands are appmximntel.v met. An honest con- 

l^entioM architect, capable of preparing plans and .specifications 
mdm 1^.^“ ‘■"“"Kl' to p«y for bis smim 

un Mh!f' 1 ''•’’ip''ly siwialised line of work; 

I, ™"str>teti(.n of sclioolhonses demand the com- 

ed knowledge and skill of architects, siiperinicndenis, and leacb- 
s. MemWre of ^hool boards rarely have time to .study the needs 
if schools in detail and are rarely competent to scleet plan.s. They 

state knowledge and skill whetl so mttch is 

>t stake, both financially and educationally. Fortunately this 
mdenev is growing and in a large measure accounts for the grow 
mg excellence of American schoolhouses. • 
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ORIENTATION OF BUILDINGS IN SOUTHERN STATES. 

For a number of years past there has been rather constant di^rpands in 
various Southern States that windows of classrooms be opened toward the 
south, for school officials in these States have generally insisted that the 
prevailing breezes in the warmer part of the school year blow from the south. 
Naturally it was a legitimate demand to make as much provision as possible 
for alleviating the temi>eratiire in s<*hoolrooms in the liot .months but, at the 
same time, we were likely to inirodiuv inore dittic'ully with the necessity of 
having to pull down the shades to cut JHit the .south sun than we should 
relief from this orientation. 

In order to as<‘ertajn the truth of the matter, Mr. Ros/oe Nunn, meteorologist 
in charge of the Nashville station of the Weather Bureau, was appealed to. 
He was kind enough to undertake this rather arduous task and sent question- 
naires to all the hurtMiu stations of the 10 Southern States to get infommtion 
as to the direction of the prevailing winds at each stati<m for the hours of & 
a. ni. to 4 p. m. during tlie months of April, May, June, Septeml>er, and 
October. These months cover the warm weiither for most of* the school year, 
and probably little change would (K*cur In July aqd August. Tlirough a study 
of these returns he worked out tlie following table: 


f/. iS, Depariwent of Aprirulfurc, Wrnth(^ Bureau, 
[From Weather Bureau OfUce, Nw?hviUe, Tenn., Apr. 24, 1923. 1 
Data, prevailing winds (8a. m. lo 4 p. m.), for the months given. 


i 

1 

Stations. 

April. 

May. 

June. 

September. 

October. 

Period. 

Alabama: 

1 






Anniston 

NW. 

NW'. 

N. 

SE, 

SE. 

SF. and 






NW. 

Birmingham 

IWf fintffomGrv L 

S. 

SK. 

8. 

SW'. 

8 . 

SW. 

8. 

K. 

8E. 

E. 

8. 

8 W. arid 

Arkansas: 

•1 

Benton viile 

- S. 

8. 

s. 

8. 

8. 

8. 

Fort Smith 

K. 

E. 

K. 

E. 

E. 

E. 

LUtlo Rock 

; 

8. 

8 . 

NE. 

8. 

8. 

Florida: 

1 






jf^kvinvUIc 


8Wn - ' 

s. 

SW, 

NE. 

NK. 

8W\ 

Pensacola - 

SE. 

s. 

8. 

SE. 

8. 

Tampa , 

Ooorgia: 

i . 

8W. 

8W, 

NE. 

NE. 

NE. 

Atlanta 

NW. 

KW. 

W. 

E. 

K. 

NW.and 

E. 

NK.and 

Augusta - 

! NW. 

NW. 

SW. 

NE. 

NK. 

1 





NW. 

Macon 

1 NW. 

NR. 

sw. 

NR. 

NE. 

NE. 

Savannah 


8W. 

w. 

NE. 

NK, 

NE.and 

8W 

ThoroasviUe 

( sw. 

BW. 

8W^ 

NE, 

NE. 

8W'. ‘ 

l/oulalana: 

1 






New Orleans 

! 8K. 

8E. 

8E. 

NE. 

NK. 

8E. 

Shreveport' 

8 . 

BE. 

8. 

BE. 

8E. 

BE. 

Mlsisslpni: 

Vicksburg 

1 SW. 

8W. 

SW. 

NW. 

NW. 

8W. 


1 Hourly daU not available; thenfore me the monthly preyalling dtreotloo. 
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» lIlMl 

ii.nl 

.Mr.y. 

Jinu . 

SrpTrrrilw’r 

Orrnhrr. 

Period. 

.\oilh (. liTohna: 

j 

i 

! 

— 

1 

- - 

^ - — 

V<h«‘villi‘ > ... 

NW 1 

NW. ! 

NW 1 

NW. 

NW . 

NW 

rKnrIotli- 

SW. (SW. 

SW. 1 

NK 

NK 

SW. 

IvHleiKh 


s^^ . : 

: SW. 

KK. 

NK 

SW. 

\\ iliniDgtuiL. .. 

• 1^1 

s\\ 

sw ! 

SW, , 

NK. 

NK. 

SW. 

( ‘Uahonm ... 

Soul h (':\roUna; 



s. i 

1 

s. 

S. 

s. 

c harli^loii. 

1 s. 1 

1 


NK. 


s. 

( Jr* rncvnllf... . .. 

Trnnfvsspp; 

s\v, ' 

sw. 

w ’ 

( 
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K. 

sw. 

rhuilnnoon:» ' 


.nW, 

1 

sw. 
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NK. 

sw. HDli 
NK. 

KmuvilU* > . 

.^W 

sw. 

sw. 1 

NK. 

NK. 

SW. 

Mi’mphui 

S\v, 1 

sw. 

sw 

SW . 

SW. 

SW. 

Na5b villi*... 

.\w. ! 

sw, 

su . 1 

NW. 

N W , 

NW 

\Nilpnp... . 

sw ' 

' sw. 

SR. * 

SW'. 

SW. 

SW . 

.\niarillo.. . 

.s\\ . 1 

1 s. 

s. 

^ ♦ 

s. 

s. 

I )h11;is .... 

S. ] 

1 s. 

1 

1 

SB. 

s. 

f ort Worth., 


s. 



s. 

s. 

Ual\T.<ton 

sk. 

sk. 

SK. 

SK. 

SK. 

SK. 

Tl oust on 


SK. 

,*s , 

SK. 

SK- ; 

1 SK 

Sun Antonio. 
Vir^MTiia: 

>K. 

SK. 

sk. 

SK. 

SK. 

1 SK. 

l,ynrhburg. 

\W. 

sw. 

sw i 

1 NW 

NW\ 

i NW'. and 
SW. 

Norfolk 

^ NW. 

\F. 

NF. 

NK. 

NK. 

NK. 

IfirlmiAntl. 

SNV . 

sw. 

NK. 

NK. 

SW. 

SVV. 


w. 

w. 

w. 

K. 

w. 

' w. 


‘ Hourly not .iv.ul iMt*; lhi*rofnrc U'^Mho monthly pn*vaihnK <iirrrtinn. 


'V\w Kf^nornl ronrlnsiims Mr. Nunn li:is hmu-IumK in mlilltirm In tlio data i;:ivpn 
ill ilie forep»ing taMe. may n‘presento(l hyjite following: quotations : 

Tlio roconl-^^ show a rafhor mixed distribution of air movement over the 
Snulhern States, due principally to local toi>ography and the varied conditions 
"1 oxposure of wind vanes. Rut there are als<i regional ctuiracteristics of wind 
(liieciion, due to geograpliicni dilTerences. the paths <if general storms, anti th^ 
distVilmtlon of int‘an feniperature and mean atmospheric pressure. 

'I’ftpographical cfTe(*t is shown clearly nt Ft»rt Smith, Ark., \vhere the wind 
randy blows for niiy length of time from any direction other tban east, due to 
ilie trend of the valley In which the wind vane is located. This is the most 
riaispicuous ca.<e of the kind among Weather Rureau stations in the Southern 
Sfjites, hut doubtless tdlier slrnllnr situntitma exist, lu the highland and moun- 
tain districts of Tennessee, Georgia, the t^nrolinas, and Virginia, the wind 
ilins tions are evidently a1Te<'ted to si»mo extent by the broken character of the 
land surface, ridges, and valleys; otherwls(\ it is difficult to account bir some 
of the characteristics of the re^'ords at the several stations. The westerly com- 
ponent is prominent at Nashville. Knoxville. Atlanta, Asheville, Wythevllle, 
:ha| Lynchburg. 

'I'lio Kiiggested regional distribution may he groui>ed as (1) the States of 
Arka^mas. Oklahomu, Texas. l-*oiilslana, southern Mississippi, and western 
Alabama, where southerly wind.s, especially south and southeast, predominate 
deridcdly throughout the i>erlo(l ; (2) the eastern half (roughly) of the States, 
of Virginia, North rarolinn, South Carolina, Georgia, southern Alabama, and nil 
of riorlda, where the prevailing winds in spring and early summer are from 
(he sauthwe.st and In Septenil)er and October from the northeast: (3) the 
rcnmlning imrtlons of the Southern States, embracing Tennessee and the high- 
lamls and mountainous i>ortlonsof Ct€H>rgia, the (^aroliinis, and Virginia, where 
the westerly compfment (southwest, west, and northwest ) predominates. J 

Means or averages of the data In the table, covering the whole nreir; are 
probably of little value. It is dIfflcuU to compute a correct mean from these 
data, as the .‘sections of the area are disproportionately represented. However, 
It may he stated that, considering all the data in the table, we ftnd that south- 
west Is the most frequent direction rei’orded. This Is followed by sout&, which 
Is ismsidernidy less frequent; then by northwest, northeast, and sontheast, of 
Hpial frequency hut txmsk\prab1y less than south. 
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If we take tla* Sthto.'^ east of the Mississippi River we sr)nthwest winds 
(listiactly preduiniiiatin;:. followed hy noriln>}isi ;md iH*rthwest. Arkan- 

Kas, Ok lahoma. aiid'l^'xas, wc'tind S"iith stmimly p^‘vailj^^^ wilb southeast next, 
and l»iit litth* from ;m\ oiIut dii'ertioii. 

r»y months, eonsidorin- the wlude area, we find iliat SNUthwest winds prevail 
in AprfI, May, and June, and nurtlieiist in S(‘pteinher and Oetoher; lait south is 
a pr(‘tty slroii;: secfriMk* 

put these ;:roiipini:s and av(‘ra.^es are ennsidero<l of im ^reat value for 
u'uidance in the orlenialion uf a srlioollious(» it| any particular locality. They do 
indicate that tluMc is no stroii;: p! evahuice of somli winds excejit \i\ Arkansas. 
()klah<»ma, ^foxas. and LoiiiNiana. Kinpimsis should he placed ui>oii tla» ad- 
visability of inakini: as tliorouLdi investigation as practicable of conditions' in 
each locality in the preliminary plans f(»r sHimd hiiildin-s, and tins generally 
< an l)t doiu‘ (lirouLh near-by W’eather llnreau stations. 

It i.s obvious that >ourb windows uoald ratcb ihc bix‘ey.es from tlie Southeast, 
soiiih, and sonthwo'^i ; \\t».si windows would ca|(h them from the southwest, 
west and nort liwe'»t . !»iit west w indow .s, it se^mis. art' (ItM-idi'dly preferable from 
the standpoints* ol light and sanitation, rhertdore, where the firevalenee of 
south winds is very strong, as iti the Southern States west of the Mississippi 
Ui\er, a choici* ol west ni* south windows may be <litb(Hilt to make; hut In the 
States (‘ast ot l lie M ississippi Ki\or. generally spraking. it would seem that any 
sacrifiei* of other badures in secure si>uih luvjv.es would he a mistake. 
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AiiMTirjili IleHitli As^ucini inn, report on siinitntion ot .<\\iiuinin^ pool 

72-73. 

Apparatus rooms, 7t», 7!>. 

Assembly rooms, So SO; u>e ot ^yinn;i>inin. 7 t; 

HnseinentS, 

« 

r»;iskervill(\ D<ntut\ on be.st material lor llnors, s;j. 

Haths, 70-71. 'w 

UlaeklKianls, 32-3(5. 

blinds, slidin;:: slat, use of eondmnned, oU. 
i’alifornia. li^litin;; of selioolromns. It. 

Carney, Mabel, intlm nn* as teacher, ti2 0.*:, 

(’eilin^ lino. c*urvo<l. -47— 4S. 

('hildren of primary ^Trades, amount of rubie air nMpiire<l in .selnadroom^, (II 
( ’lassroonis. (liimmsions. 1111; funiitiiia* and (Mjuipnn*nl, -In*, height 'of ceiling. 

10-lS; len^rth of room. 1 MO : width of room, l(i. 

( loakrooms, 21’ 2,3. 

( ‘<»nstruction and e*|uipinont of school buildings, 24 — 10. , 

Djuikpness, protection, T>-9. 

Honrs, 30-38. 

Hrainage, .3-9. 

Hressing rooms. 71. 

HiistU's.s oil floi^r dressing, 20-30. 
ri replaces, 52. 

Floor oils, 21>-30. 

Floors, 21-30, M-S3. 

Foster, Prof., on Ulinniiml ion of seboidrooms, 42. <' 

Foundations, 5. ^ 

Furnaces, hot-air, 54-37. srr nlsu Sto>es. 

Furniture, 49. 

(Jill. Prof., on l^est tops for lahoralory tahlCvS ; walls for <'heiuieal hihornlo- 
ries, 84. 

(Jrover Cleveland High School. St. lv<»uis, Mo., gymnasium. 71. 

(Jyinnasiums, 73-74 : u.seil as theatre ami assembly r<M)m, 74. 

Halls, 18-20. 

Heating, 51-91. 

Hot-water heating. 57-58. ^ 

Illinois, eonsolldation of schotds in Putnam County, 92-93. 

Illumination. See Lighting. 

Laltoratories, 75-81. 

Lal>oratory tables, best tops, S.3; rei*li>e for trojitiiig tops, S3. 

Lighting, 41—19. 

Lincoln, Pro/., reeliH* for treating top« uf lalioratory tables. 

L»entlon, 1-4* 

Lockers, 19-20. 

Maybeck, Bernard, archlto^tiiral plan for village high school, 88, 

Nashville, Tenn., hIgh-school building lmpro|>er\v orlentotl, 3. 

New York City, report to School board on color of walls, 40, 
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New York <‘omniission on Vontilatifm, on lieatini: problem. ol ; \eiililatinn oi 
classrooms, 04-G5. , 

Noises, avoidance of disturbin^r. lNI. 

Orientation of school l>uililiii;;s, JHMJ8. 

t^liilipps High Scho(»l. P»inningbain, Ala., 74. 

Planning, 9-24. 

Platforms. 40 : tcaclm-s'. :VA-*|o. 

Playgrounds, 74-75. ^ 

Polish for hardwood floors, 21). 

Prismatic or ribbed glass. nsc», 5(>. ^ 

Pupils, proper seating, 48. 

San Francisco, windows and screens, 2S. 

School architecture and school impnivcnient. S1M)5. 

Screens and windows, 3S— ht 
SeWage, disi>osal, r>8-70. 

Shades, roller, 48-41); i»roper (‘oI<ir, r»o-,71. 

Sites. See Location. 

Soil and drainage. 5. 

Southerland, Robert 11., on proper orientation of clas.<room>, 4*1. 

Stairways, 20, 31-52. 

Steam heating, 58-00. 

Stoves, ]>ox, 5,3: jaeketed, 5;i-54. See nlnff Fiiriiaees. 

Swin)miug pools, 71-73. 

Tables, laboratory. See Ltilxiralory tables. 

Tanks, septic. Sec Sewage. 

Theater, use of gymnasium, 74. 

Thermostats, use of. <>(>-02. 

Toilet rooms,-2il-24, 66-4>8. 

Track for tnmsporting api)ara(ns in chemical laboratory, 79-80. 

Ventilation, 02-4)(>. 

Walls, best color for, 49; chemical laboraiorios, 8«VS5. 

Weather Rnroaii, U. S. Department i>f AgrienlturO. data regarding i»revailing 
winds in Southern States, 9R-98. 

WliKlows and screens, 38-40. 

Winds, prevailing in Southern States, 1M‘>-98. 
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ARCHITECT 



B. THOMAS SNELL WEAVER MEMORIAL HIGH SCHOOL, HARTFORD. CONN. 
(PERSPECTIVE.) FRANK IRVIMG COOPER CORP., ARCHITECTS 
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n GROUNDS 

NICHOLAS SENN HIGH SCHOOL. CHICAGO. ILL. A. F HUSSANDER, 
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